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(54) BASE STATION EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a base station equipment in which good 
antenna directivity control can be carried out even during the establishment of 
synchronization with a mobile station device or immediately after the 
establishment of synchronization. 

SOLUTION: A correlation value detecting means D1-DN detects a value related to 
correlation between a predetermined signal corresponding a preamble signal and a 
received signal for each antenna A1-ANa position detecting means E1-EN2 
detects a position in the received signal where the predetermined signal is 
included based the detection resultsan arriving angle detecting means 3 detects 
the arriving angle of the received signal based on the detection results of the 
correlation value at the detected positiona directivity control wireless 
communication means 5F1-FN generates the weight of each antenna based on the 
detection results and multiplies a signal being communicated by each of the 
plurality of antennas by the weight of each antenna thus performing wireless 
communication while controlling the directivity of the plurality of antennas as 
whole. 



CLAIMS 



[Claim(s)] 
[Claim 1] 



Have two or more antennascarry out the multiplication of the weight for every 
antenna to a signal which communicates by each of an antenna of these 
pluralityand it has the function of an antenna of these plurality to control 
directivity as a whole and to perform radioln a base station device which receives 
a signal including a preamble signal for establishes synchronizations transmitted by 
radio from a mobile station 

It has a preamble signal correlation value detecting means which detects a value 
about correlation with a predetermined signal and an input signal corresponding to 
a preamble signal for every antenna 

A preamble signal position detection means to detect a position in which a 
preamble signal is included in an input signal based on a detection result by a 
preamble signal correlation value detecting means about two or more antennas 
A preamble signal angle-of-arrival degree detection means to detect the degree of 
angle of arrival of an input signal about a position detected by a preamble signal 
position detection means based on a detection result by a preamble signal 
correlation value detecting means about two or more antennas 
Weight for every antenna is generated based on a detection result by a preamble 
signal angle-of-arrival degree detection meansThe multiplication of the weight for 
every antenna was carried out to a signal which communicates by each of two or 
more antennasand it had a directive control wireless communication means of an 
antenna of these plurality which controls directivity as a whole and performs radio 
A base station device characterized by things. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This inventionfor example about the base station device which communicates by a 
mobile station and radio using an adaptive array antenna (AAA:Adaptive Array 
Antenna)It is related with the base station device which performs good antenna 
directivity control the inside of establishment contemporary with a mobile 
stationand immediately after establishment especially. 
[Background of the Invention] 
[0002] 

For examplein the mobile communication system which adopts a code division 
multiple access (CDMA:Code Division Multiple Access) method etc.communicating 
a signal by radio between a base station devicea mobile stationetc. is performed. 
Having an adaptive array antenna which comprises two or more antennas for 
exampleand controlling the directivity of the antenna at the time of wireless 
transmission and radio receiving by a base station device is performed (for 
examplerefer to patent documents 1.). 

The example of composition of the base station device provided with the adaptive 



array antenna is shown in drawing 4. N is predetermined two or more values. 
The antennas A1-ANthe RF (Radio Frequency) receivers B1-BN with which the 
base station device shown in the figure was equippedSlide correlator (SC) C1~ 
CNtransmission weight multiplier F1 - FNThe composition and operation of RF 
transmitters G1-GNthe code generating part 1 for back-diffusion of gasthe angle- 
of-arrival degree primary detecting element 4the sending-signal generation part 
6the spread code generating section 7and the complex multiplier 8For exampleit is 
the same as that of each corresponding treating part with which the base station 
device shown in drawing 1 was equippedand after [ expedient ] explainin gdrawing 4 
and drawing 1 have shown these treating parts using the same numerals from from. 
Based on the degree of average angle of arrival for which the angle-of-arrival 
degree primary detecting element 4 asksthe transmission weight control section 
21 of the base station device shown in drawing 4 determines the transmission 
weight of each antennas A1-AN by the Wiener solutionand outputs it to each 
transmission weight multiplier F1 - FN. The transmission directivity of the adaptive 
array antenna which comprises by this the N antennas A1-AN which are plurality 
is controlled. 

Thusin the conventional adaptive array antennabased on the signal received with 
two or more antennas A1-ANthe degree of angle of arrival of an input signal is 
presumedby the Wiener solutionthe optimal transmission weight is determined and 
the main beam is transmitted to the direction of a user (for examplemobile station). 
[0003] 

[Patent documents 1] JP2003-78332A 

[Nonpatent literature 1] "4. common channel synchronization" and "NTT DoCoMo 
Technical journal"the Telecommunications Association issue2001 Vol.9No.1 p. 71 -74 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0004] 

Howeverin the conventional adaptive array antenna. Since the degree of angle of 
arrival of the signal from the new user concerned is unknown immediately after 
establishing a new user and synchronizationThe base station device had to output 
the beam towards the omnidirection to the new user immediately after an 
establishes synchronizationand therebythe interference to other users might 
become large and it might cause a fall or connection interrupt of capacity. Since 
the transmission weight of an antenna was determined without taking into 
consideration the interference from other users to the direction of a new user 
immediately after an establishes synchronizationthe receiving quality of the new 
user immediately after an establishes synchronization might become inferior. 
In view of such a conventional situationit succeeded in this inventionand an object 
of this invention is toprovide the base station device which can perform good 
antenna directivity control the inside of establishment contemporary with a mobile 
stationand immediately after establishment for example. 
[Means for Solving the Problem] 
[0005] 



In order to attain the above-mentioned purposein a base station device 
concerning this invention. Have two or more antennascarry out the multiplication 
of the weight for every antenna to a signal which communicates by each of an 
antenna of these pluralityand it has the function of an antenna of these plurality to 
control directivity as a whole and to perform radioln composition which receives a 
signal including a preamble signal for establishes synchronizations transmitted by 
radiothe following processings are performed from a mobile station. 
Namelya preamble signal correlation value detecting means detects a value about 
correlation with a predetermined signal and an input signal corresponding to a 
preamble signal for every antenna. Based on a detection result according [ a 
preamble signal position detection means ] to a preamble signal correlation value 
detecting means about two or more antennasa position in which a preamble signal 
is included in an input signal is detected. A preamble signal angle-of-arrival degree 
detection means about a position detected by a preamble signal position detection 
means. Based on a detection result by a preamble signal correlation value 
detecting means about two or more antennasthe degree of angle of arrival of an 
input signal (hereit is the same as the degree of angle of arrival of a preamble 
signal) is detected. And a directive control wireless communication means 
generates weight for every antenna based on a detection result by a preamble 
signal angle-of-arrival degree detection meansThe multiplication of the weight for 
every antenna is carried out to a signal which communicates by each of two or 
more antennasdirectivity is controlled as the whole antenna of these pluralityand 
radio is performed. 

Thereforesince the degree of angle of arrival of an input signal from a mobile 
station is detected based on a preamble signal for establishes synchronizations 
received from a mobile station and the directivity of communication by weight for 
every antenna is controlled based on the detection result concernedFor 
examplegood antenna directivity control can be performed the inside of 
establishment contemporary with a mobile stationand immediately after 
establishment. Therebyfrom the time of an establishes synchronization with a 
mobile stationor immediately after an establishes synchronizationit can be got 
blockedweight for every antenna can be controlled according to a preamble signal 
being receivedand radio which controlled directivity can be performed. 
[0006] 

Herevarious numbers may be used as the number of two or more antennas. 
As communicationtransmission may be performed and reception may be performed. 
As weight for every antennaweight of transmission may be used and weight of 
reception may be used. 

Various signals may be used as a preamble signal for establishes synchronizations. 
As a predetermined signal corresponding to a preamble signal used by preamble 
signal correlation value detecting meansthe same signal as a preamble signal can 
be usedfor example. 

As a value about correlation with a predetermined signal and an input signal 
corresponding to a preamble signala value which can use a correlation value of 



these two signalsthat isexpresses height of a correlation degreefor example can be 

used. 

[0007] 

It is the following and an example of composition concerning this invention is 
shown further. 

As an example of 1 compositiona preamble signal correlation value detecting 
means for every antenna shifts and acquires timing which takes correlation for a 
correlation value of a predetermined signal and an input signal which are in 
agreement with a preamble signal about I ingredient and a Q component. 
As an example of 1 compositiona preamble signal position detection means has an 
electrification means to acquire the sum (IQ component square value sum) of a 
square value of a correlation value of I ingredientand a square value of a 
correlation value of a Q componentabout a correlation value of I ingredient and a 
correlation value of a Q component which are detected by a preamble signal 
correlation value detecting means. 

As an example of 1 compositiona preamble signal position detection 
meansPredetermined receiving S/N about a preamble signal is acquiredand it has a 
peak judging means which detects a position exceeding a position or a 
predetermined threshold whose receiving S/N concerned is beyond a 
predetermined threshold as a position in which a preamble signal is included in an 
input signal. Herevarious values may be used as a predetermined threshold. 
As an example of 1 compositionas a receiving S/N about a preamble signalO) For 
every sampling point of the IQ component square value sum of a predetermined 
signal and an input signal corresponding to a preamble signal, totaling the IQ 
component square value sum concerned about two or more antennas — (2) — a 
place whose total value concerned is a sampling point used as the maximum as a 
candidate of a position of a preamble signalsetting a total value (the maximum 
concerned) in the position concerned to s — (3) — a result value which **(ed) 
again a value which totaled a total value in all the sampling points in a total of all 
the sampling points is set to nand it computes as (4) and receiving S/N=s/n. 
As an example of 1 compositiona preamble signal angle-of-arrival degree detection 
means detects phase rotation of a receiving preamble signal from a value about 
correlation about two adjoining antennasand detects the degree of angle of arrival 
from the phase rotation concerned. When there is two or more combination of two 
adjoining antennas for exampleaverage value of the degree of angle of arrival is 
detected by equalizing phase rotation or the degree of angle of arrival about 
combination of these plurality. 

For examplethis invention can be applied to mobile communication systemssuch as 
a portable telephone system and a personal handy phone system (PHS:Personal 
Handy phone System). 

This inventionfor example A time division multiple access (TDMA:Time Division 
Multiple Access) methodlt is possible to apply to a Frequency-Division-Multiple- 
Access (FDMA:Frequency Division Multiple Access) method and a communication 
method with various code division multiple access (CDMA) methods etc. 



[0008] 

It is the following and an example of composition of further others is explained. 
As an example of 1 compositionhave two or more antennascarry out the 
multiplication of the weight for every antenna to a signal which communicates by 
each of an antenna of these pluralityand it has the function of an antenna of these 
plurality to control directivity as a whole and to perform radioln a base station 
device which receives a signal transmitted by radio from a mobile station 
An input-signal angle-of-arrival degree detection means to detect the degree of 
angle of arrival of an input signal 

A variation detecting means between angle-of-arrival degree hours which detects 
time variation of the degree of angle of arrival detected by an input-signal angle- 
of-arrival degree detection means 

According to size relation of time variation of the degree of angle of arrival 
detected by a variation detecting means between angle-of-arrival degree hoursand 
a predetermined thresholdchange a weight generation systemand weight for every 
antenna is generatedThe multiplication of the weight for every antenna is carried 
out to a signal which communicates by each of two or more antennasand it is a 
directive control wireless communication means of an antenna of these plurality 
which controls directivity as a whole and performs radio 
It is possible to carry out a base station device characterized by preparation 

Herevarious values may be used as a predetermined threshold. 
Various methods may be used as a weight generation system. 
[0009] 

As an example of 1 compositiona variation detecting means between angle-of- 
arrival degree hoursAn angle-of-arrival degree memory measure which memorizes 
the degree of angle of arrival of an input signal detected by an input-signal angle- 
of-arrival degree detection meanslt comprises a difference detection means 
between angle-of-arrival degree hours which detects a difference of the degree of 
angle of arrival of an input signal memorized by angle-of-arrival degree memory 
measureand the degree of angle of arrival of an input signal detected by an input- 
signal angle-of-arrival degree detection means after that as time variation of the 
degree of angle of arrival. 

As an example of 1 compositiona directive control wireless communication means 
has a variation judging means between angle-of-arrival degree hours which 
compares size relation of time variation of the degree of angle of arrival detected 
by a variation detecting means between angle-of-arrival degree hoursand a 
predetermined threshold. 

As an example of 1 compositiona directive control wireless communication 
meansWhen time variation of the degree of angle of arrival detected by a variation 
detecting means between angle-of-arrival degree hours is beyond a predetermined 
thresholdor in exceeding a predetermined thresholds uses a ****** amplitude 
methodan omnidirection communication methodor a method of other comparatively 
large directions (angle) as a weight generation system. 



As an example of 1 compositiona directive control wireless communication 
meansWhen time variation of the degree of angle of arrival detected by a variation 
detecting means between angle-of-arrival degree hours is less than a 
predetermined thresholdor in being below a predetermined thresholdit uses the 
Wiener solution method or a method of other comparatively narrow directions 
(angle) as a weight generation system. 
[Effect of the Invention] 
[0010] 

In [ carry out the multiplication of the weight for every antenna to the signal which 
communicates by each of two or more antennas according to the base station 
device concerning this invention as explained aboveand ] the composition of the 
antenna of these plurality which controls directivity as a whole and performs 
radiolt faces receiving a signal including the preamble signal for establishes 
synchronizations transmitted by radio from a mobile stationThe value (preamble 
signal correlation value) about correlation with the predetermined signal and input 
signal corresponding to a preamble signal is detected for every antennaThe 
position in which a preamble signal is included in an input signal based on the 
detection result concerned about two or more antennas is detectedthe degree of 
angle of arrival of an input signal based on the detection result of the preamble 
signal correlation value about two or more antennas about the detected position 
concerned[ detect and ] Carry out the multiplication of the weight for every 
antenna to the signal which communicates by each of two or more 
antennascontrol directivity as the whole antenna of these pluralitywere made to 
perform radioaccumulate [ based on the detection result concernedgenerate the 
weight for every antenna] itand for exampleGood antenna directivity control can 
be performed the inside of establishment contemporary with a mobile stationand 
immediately after establishment. 
[Best Mode of Carrying Out the Invention] 
[0011] 

The example concerning this invention is described with reference to drawings. 

Firstwith reference to drawing 3 an example of the method of angle-of-arrival 

degree presumption in an adaptive array antenna is explained. 

Four antenna (antenna element) #1 - #4 have shown drawing 3 t he composition 

located in a line on the straight line at intervals of dand antenna #of ** 1st 1 is 

made into the starting pointi.e.the center of a phase. In 1st antenna #1it is 

assumed that the complex zone signal v1 (t) shown in the formula 1 is received. 

Heret expresses times (t) expresses a complex baseband signaland omega 

expresses each frequency of a subcarrier. 

[0012] 

[Equation 1] 



[0013] 



If the degree of angle of arrival is set to theta as shown in drawing 3t he path 
difference a shown in the formula 2 will occur in antenna #of ** 1st land antenna 
#of ** 2nd 2. When the path difference a is minusit means that an incoming wave 
arrives early more. 
[0014] 
[Equation 2] 



[0015] 

The difference tau of the time of concentration by the above-mentioned path 
difference a is shown like the formula 3 using the velocity of light c and the 
wavelength lambda of a subcarrier. c=(omega-lambda)/(2 pi) 
[0016] 
[Equation 3] 



[0017] 

Thenthe signal v2 (t) received by antenna #of ** 2nd 2 is shown like the formula 4. 

[0018] 

[Equation 4] 



[0019] 

Although it cannot ignore to the cycle of a subcarriersince it can fully ignore to 
the modulation period of signal s (t)the arrival time interval tau can be 
approximated like the formula 5. 
[0020] 
[Equation 5] 



[0021] 

By the wayon a frequency axissince a complex zone signal is only what shifted a 
complex baseband signal by carrier frequencyit can express character of a 
complex zone signal with character of a complex baseband signal. Thenif a zone 
signal is considered by an equivalent low-pass system changed into a baseband 
signal equivalentAn input signal of antenna #of ** 1st 1 is expressed like the 
complex baseband signal x1 (t) shown in the formula 6and an input signal of 
antenna #of ** 2nd 2 is expressed like complex baseband signal x2 (t) shown in 
the formula 7. 
[0022] 



[Equation 6] 



[0023] 
[Equation 7] 



[0024] 

Thereforethe phase rotation difference phi of antenna #of ** 1st 1 and antenna 
#of ** 2nd 2 is shown like the formula 8. 
[0025] 
[Equation 8] 



[0026] 

Therebythe degree theta of angle of arrival is expressed like the formula 9. The 
degree theta of angle of arrival is similarly obtained from a phase rotation 
difference of antenna #of ** 2nd 2and antenna #of ** 3rd 3and a phase rotation 
difference of antenna #of ** 3rd 3and antenna #of ** 4th 4. 
[0027] 
[Equation 9] 



[0028] 

Nextin the radio of the base station device of a mobile communication system and 
mobile station which adopt a CDMA systeman example of a method which 
specifies transmit timing and a spread code is shown. 

that isthe preamble signal included in the signal of the random access channel 
(RACH) by which wireless transmission is carried out from a mobile station 
(terminal) by a preamble correlation part in a base station device[ detect and ] 
Using the information channel (BCH) on the 1st common control physical channel 
(P-CCPCH)wireless transmission of the transmit timing and the spread code which 
should be used to a mobile station is carried outand they are notified. On the 
other handin a mobile stationwireless transmission of the signal of a random 
access channel is carried out using the transmit timing and the spread code which 
were notified from the base station device. An information channel is a channel of 
the transport layer by which the code multiple was carried out on the physical 
channel. 

In this examplea spread code which carries out correlative processing in a slide 
correlator (SC) and a preamble correlation part of a base station device by such a 



method is specifiedA time range (window of path searching) where a preamble 
signal transmitted by new user (this example mobile station) is received by a base 
station device is pinpointed. 
[Example 1] 
[0029] 

A base station device concerning the 1st example of this invention is explained. 
An example of composition of a base station device of this example provided with 
an adaptive array antenna is shown in drawing 1 . 

The N antennas A1-AN whose base station devices of this example are 
pluralityand N RF receivers B1-BNN slide correlator (SC) C1-CN and the N 
preamble correlation parts D1-DNThe N electrification parts E1-ENand N 
transmission weight multiplier F1 - FN(s)It has N RF transmitters G1-GNcode 
generating parts 1 for back-diffusion of gaspeak judgment parts 2preamble angle- 
of-arrival degree primary detecting elements 3the angle-of-arrival degree primary 
detecting element 4the transmission weight control section 5the sending-signal 
generation part 6the spread code generating section 7and the complex multiplier 8. 
Herein this exampleby regular intervalsthe antennas A1-AN of N book arrange 
linearlyand are arranged. And the adaptive array antenna comprises the antennas 
A1-AN of these plurality arranged in space. 

Each treating part which it has N pieces supports the antennas A1-AN of N book. 
N antenna processors are constituted. 

[0030] 

An example of the function of each treating part with which the base station 
device of this example was equipped is shown. 

The 1st antenna A1 has the function to receive the wireless band signal 
transmitted from the mobile stationand a function which transmits a wireless band 
signal to a mobile station. It has the same function also about the 2nd antenna A2 
- the Nth antenna ANrespectively. 

1st RF receiver B1 has a function which changes and outputs the wireless band 
signal received by the 1st antenna A1 to a complex baseband signal. It has the 
same functionrespectively also about 2nd RF receiver B-2 - Nth RF receiver BN. 
The code generating part 1 for back-diffusion of gas has a function which 
generates the numerals for back-diffusion of gas for restoring to the complex 
baseband signal outputted from each of N RF receivers B1-BN to a narrow band 
signal by back-diffusion of gas. 

The 1st slide correlator C1 has a function which carries out back-diffusion of gas 
of the complex baseband signal outputted from 1st RF receiver B1 with the 
numerals for back-diffusion of gas outputted from the back-diffusion-of-gas code 
generating part land outputs a demodulation signal a spread code cycle, the [ the 
2nd slide correlator C2 - ] — it has the same function also about the slide 
correlator CN of Nrespectively. In this examplein the N slide correlators C1- 
CNback-diffusion of gas is carried out respectivelyand it outputs to the same 
timing. 



The inside of N demodulation signals with which the angle-of-arrival degree 
primary detecting element 4 is simultaneously outputted from the N slide 
correlators C1-CNAfter searching for a phase rotation difference from the 
combination of the demodulation signal of the adjoining antennasit has the function 
to average the degree of angle of arrival of the individual (N-1) obtained by 
performing changing the phase rotation difference concerned into the degree of 
angle of arrival about all the combinationand to ask for the degree of average angle 
of arrival. 
[0031] 

The 1st preamble correlation part D1 has the function to carry out back-diffusion 
of gas of the preamble signal from the new user received by the 1st antenna A1 
and 1st RF receiver B1to carry out it by all the sampling points in a predetermined 
search rangeand to calculate the correlation value of a preamble signal, the [ the 
2nd preamble correlation part D2 - ] — it has the same function also about the 
preamble correlation part DN of Nrespectively. Each preamble correlation part D1- 
DN can be constituted using a matched filterfor example. 

The 1st electrification part E1 has the function to ask for the correlation power of 
the correlation value in which back-diffusion of gas was carried out by the 1st 
preamble correlation part D1 by all the sampling points in a search range, the [ the 
2nd electrification part E2 - ] — it has the same function also about the 
electrification part EN of Nrespectively. 

The peak judgment part 2 has a function which outputs the detection position of a 
preamblewhen receiving S/N which measured and measured predetermined 
receiving S/N of the preamble from N correlation power called for by the N 
electrification parts D1-DN is larger than the value defined beforehand. 
When the detection position of the preamble outputted from the peak judgment 
part 2 is receivedthe preamble angle-of-arrival degree primary detecting element 
3Every one-piece correlation value of a total of N pieces is taken out from the N 
preamble correlation parts D1-DN in the preamble detection position concernedit 
performing changing the phase rotation difference concerned into the degree of 
preamble angle of arrival about all the combinationandafter searching for the phase 
rotation difference of a preamble signal from the combination of the correlation 
value of the antennas which adjoined among the correlation values of these N 
pieceslt has the function to average the degree of preamble angle of arrival of the 
obtained individual (N-1)and to ask for the degree of average preamble angle of 
arrival. In this examplethe 1st antenna A1 and 2nd antenna A2 adjointhe 
combination of the antenna which the 2nd antenna A2 and 3rd antenna A3 
adjoinand ...and the antenna A (N-1) and the Nth antenna AN of ** (N-1) adjoinand 
adjoins generally — a passage (N-1) — it is . 
[0032] 

The transmission weight control section 5 generates a response vector and a 
correlation matrix from the degree of average preamble angle of arrival detected 
by the degree of average angle of arrival and the preamble angle-of-arrival degree 
primary detecting element 3 which are detected by the angle-of-arrival degree 



primary detecting element 4It has the function to determine the transmission 
weight of the N antennas A1-AN with the Wiener solution which carried out the 
multiplication of the complex conjugate of the response vector concerned to the 
inverse matrix of the correlation matrix concerned. 

The sending-signal generation part 6 has a function which generates the signal 
transmitted to a mobile station. 

The spread code generating section 7 has a function which generates the spread 
code for extending the zone of the sending signal generated by the sending-signal 
generation part 6. 

The complex multiplier 8 has a function which carries out complex multiplication of 
the sending signal outputted from the sending-signal generation part 6and the 
spread code generated by the spread code generating section 7and outputs it. 
1st transmission weight multiplier F1 has a function which carries out complex 
multiplication of the transmission weight to the 1st antenna A1 determined by the 
transmission weight control section 5and the diffusion sending signal outputted 
from the complex multiplier 8and outputs the result, the [ the 2nd transmission 
weight multiplier F2 - ] — it has the same function also about the transmission 
weight multiplier FN of Nrespectively. 

1st RF transmitter G1 changes the output from 1st transmission weight multiplier 
F1 into a wireless band signaland it has a function which carries out wireless 
transmission of the signal concerned with the 1st antenna A1. It has the same 
functionrespectively also about 2nd RF transmitter G2 - Nth RF transmitter GN. 
[0033] 

An example of the operation performed by the base station device of this example 
is shown. 

Firstthe complex zone signal received with the 1st antenna A1 is changed into a 
complex baseband signal with 1st RF receiver B1. Similarlythe complex zone signal 
received by each of the 2nd antenna A2 - the Nth antenna AN is changed into a 
complex baseband signal by 2nd RF receiver B-2 - each of Nth RF receiver BN. 
Nextback-diffusion of gas of the complex baseband signal outputted from 1st RF 
receiver B1 is carried out with the 1st slide correlator C1 by the numerals for 
back-diffusion of gas generated by the code generating part 1 for back-diffusion 
of gasand a demodulation signal is outputted. Similarly the complex baseband 
signal outputted from 2nd RF receiver B-2 - each of Nth RF receiver BNthe 
numerals for back-diffusion of gas generated by the code generating part 1 for 
back-diffusion of gas — the [ the 2nd slide correlator C2 - ] — back-diffusion of 
gas is carried out by each of the slide correlator CN of Nand a demodulation signal 
is outputted. Herethe N slide correlators C1-CN are arranged in order to detect 
the degree of angle of arrival of an input signal. 
Back-diffusion of gas is carried out to the same timing for all. 
That isthe phase rotation according to the path difference of the received 
antennas A1-AN is included in the demodulation signal outputted from the N slide 
correlators C1-CN. 
[0034] 



Thenin the angle-of-arrival degree primary detecting element 4complex 
multiplication of the complex conjugate of the demodulation signal outputted from 
the 1st slide correlator C1 and the demodulation signal outputted from the 2nd 
slide correlator C2 is carried outThe phase rotation difference by the path 
difference of the 1st antenna A1 and the 2nd antenna A2 is searched forand the 
phase rotation difference concerned is further changed into the degree of angle of 
arrival of an input signal by the operation based on the above-mentioned formula 9. 
Similarly complex multiplication of the complex conjugate of the demodulation 
signal outputted from the 2nd slide correlator C2 and the demodulation signal 
outputted from the 3rd slide correlator C3 is carried outlt changes into the degree 
of angle of arrival of an input signal in quest of the phase rotation difference by 
the path difference of the 2nd antenna A2 and 3rd antenna A3Complex 
multiplication of the complex conjugate of the demodulation signal outputted 
from ... and the slide correlator C (N-1) of ** (N-1) and the demodulation signal 
outputted from the Nth slide correlator CN is carried outAs it changes into the 
degree of angle of arrival of an input signal in quest of the phase rotation 
difference by the path difference of the antenna A (N-1) of ** (NH)and the Nth 
antenna ANIt asks for the degree of angle of arrival based on the phase rotation 
difference between the two antennas concerned based on the output from two 
slide correlators corresponding to two antennas which adjoin mutually. And the 
result (the degree of average angle of arrival) of having averaged the degree of 
angle of arrival of the obtained individual (N-1) is searched forand let the degree 
of average angle of arrival concerned be a final angle-of-arrival degree point 
estimate of an input signal. 
[0035] 

The time range received with a base station device about the preamble signal 
transmitted by the new user in this example is known. Thenthe 1st preamble 
correlation part D1 about the baseband signal outputted from 1st RF receiver B1. 
Back-diffusion of gas is performed by all the sampling points in the search range 
where the preamble signal from a new user may be receivedand the correlation 
value (preamble correlation value) of a preamble signal is calculated, the same — 
the [ the 2nd preamble correlation part D2 - ] — each of the preamble correlation 
part DN of NAbout the baseband signal outputted from 2nd RF receiver B-2 - 
each of Nth RF receiver BNback-diffusion of gas is performed by all the sampling 
points in the search range where the preamble signal from a new user may be 
receivedand the correlation value (preamble correlation value) of a preamble signal 
is calculated. 

Nextthe 1st electrification part E1 asks for the correlation power of the 
correlation value by which back-diffusion of gas was carried out by the 1st 
preamble correlation part D1 by all the sampling points in a search range, the same 
— the [ the 2nd electrification part E2 - ] — each of the electrification part EN of 
N — the [ the 2nd preamble correlation part D2 - ] — it asks for the correlation 
power of the correlation value by which back-diffusion of gas was carried out by 
each of the preamble correlation part DN of N by all the sampling points in a 



search range. In this examplecorrelation power is called for as the sum of the 
square of the in-phase component (I ingredient) of a correlation valueand the 
square of a quadrature component (Q component). 
[0036] 

Thenthe peak judgment part 2 all adds the correlation power for which it asked in 
the N electrification parts E1-EN for every sampling pointand asks for the 
correlation power per N antennas (per N antenna correlation power). Per N 
antenna concernedabout correlation powerdetect the sampling point which has the 
maximum and it is regarded as the detection position (preamble detection position) 
of a preamble signallt is considered that the maximum concerned is the received 
power (per N antenna preamble received power) of the preamble signal per N 
antennas. Division of the total about each sampling point of correlation power is 
done by the number of the sampling points concerned per said N antennaand it is 
considered that the result is the receiving noise electric power per N antennas 
(per N antenna receiving noise electric power). Division of the preamble received 
power is done with receiving noise electric power per said N antenna per said N 
antennaand it is considered that the result is receiving S/N of a preamble signal. 
And when the receiving S/N concerned is larger than the value defined 
beforehandit becomes final and conclusive as what detected the preamble signal. 
Only when detection of a preamble signal is become final and conclusivethe 
information on said preamble detection position is outputted. 
[0037] 

When the information on said preamble detection position is outputted from the 
peak judgment part 2the preamble angle-of-arrival degree primary detecting 
element 3 is the preamble detection position concernedand takes out the 
correlation value of a total of N pieces from each of the N preamble correlation 
parts D1-DN. Heresince back-diffusion of gas of all of the correlation value 
concerned of N pieces is carried out to the same timingthe phase rotation 
according to the path difference of the received antennas A1-AN is included in 
the correlation value concerned of N pieces. And complex multiplication of the 
complex conjugate of the correlation value taken out from the 1st preamble 
correlation part D1 and the correlation value taken out from the 2nd preamble 
correlation part D2 is carried outThe phase rotation difference by the path 
difference of the 1st antenna A1 and the 2nd antenna A2 is searched forand the 
phase rotation difference concerned is further changed into the degree of angle of 
arrival of an input signal by the operation based on the above-mentioned formula 9. 
Similarly complex multiplication of the complex conjugate of the correlation value 
taken out from the 2nd preamble correlation part D2 and the correlation value 
taken out from the 3rd preamble correlation part D3 is carried outlt changes into 
the degree of angle of arrival of an input signal in quest of the phase rotation 
difference by the path difference of the 2nd antenna A2 and 3rd antenna 
A3Complex multiplication of the complex conjugate of the correlation value taken 
out from ... and the preamble correlation part D (N-1) of ** (N-1) and the 
correlation value taken out from the Nth preamble correlation part DN is carried 



outAs it changes into the degree of angle of arrival of an input signal in quest of 
the phase rotation difference by the path difference of the antenna A (N-1) of ** 
(N-1)and the Nth antenna ANIt asks for the degree of angle of arrival based on the 
phase rotation difference between the two antennas concerned based on the 
output from two preamble correlation parts corresponding to two antennas which 
adjoin mutually. And the result (the degree of average preamble angle of arrival) of 
having averaged the degree of angle of arrival of the obtained individual (N-1) is 
searched forand let the degree of average preamble angle of arrival concerned be 
a final angle-of-arrival degree point estimate of a preamble signal. 
[0038] 

Complex multiplication of the sending signal generated by the sending-signal 
generation part 6 and the spread code generated by the spread code generating 
section 7 is carried out with the complex multiplier 8that isthe sending signal 
concerned diffuses it with the spread code concernedand N transmission weight 
multiplier F1 - FN pass through itrespectivelyand they are outputted all at once. 
The degree of average angle of arrival called for in the angle-of-arrival degree 
primary detecting element 4 and the degree of average preamble angle of arrival 
called for in the preamble angle-of-arrival degree primary detecting element 3 are 
inputted into the transmission weight control section 4. 

The transmission weight control section 4 determines the transmission weight of 
each antennas A1-AN with the Wiener solutionfor example based on both the 
degrees of average angle of arrival and the degrees of average preamble angle of 
arrival which are inputted[ both / one side or ] transmission weight [ similarly as 
opposed to / output the transmission weight to the 1st antenna A1 to 1st 
transmission weight multiplier F1and / each of the 2nd antenna A2 - the Nth 
antenna AN ] — the [ the 2nd transmission weight multiplier F2 - ] — the 
transmission weight multiplier FN of N passesrespectivelyand it outputs. The 
Wiener solution generates a response vector and a correlation matrix from said 
degree of average angle of arrivalor said degree of average preamble angle of 
arrivalcan carry out the multiplication of the complex conjugate of the response 
vector concerned to the inverse matrix of the correlation matrix concernedand 
can ask it for itfor example. 

The sending signal with which the multiplication of the transmission weight was 
carried out by 1st transmission weight multiplier F1 is changed into a complex 
zone signal from a complex baseband signal with 1st RF transmitter Gland is 
outputted from the 1st antenna A1. the same — the [ the 2nd transmission weight 
multiplier F2 - ] — the sending signal with which the multiplication of the 
transmission weight was carried out by each of the transmission weight multiplier 
FN of Nbeing changed into a complex zone signal from a complex baseband signal 
by each of 2nd RF transmitter G2 - Nth RF transmitter GN — the [ the 2nd 
antenna A2 - ] — it is outputted from each of antenna A3 of N. 
[0039] 

As mentioned abovewith the base station device of this examplehe is a user (in 
this example.) under connectionfor example. While presuming the degree of angle 



of arrival to a mobile stationto compensate for establishes synchronization 
processing with a new userthe degree of angle of arrival of the signal from the new 
user concerned is presumedand the transmission weight of an adaptive array 
antenna is controlled based on this. 

Thereforeby presuming the degree of angle of arrival from a new user in process 
of an establishes synchronization in the base station device of this exampleand 
determining transmission weight by the Wiener solutionDuring an establishes 
synchronizationinterference of other users to the direction of a new user can be 
suppressedand the receiving quality of the new user immediately after an 
establishes synchronization can be raised. Since it becomes controllable [ which 
turns the main beam from immediately after an establishes synchronization to the 
direction of a new user ]the interference to other users can be reduced. 
Thusfrom immediately after an establishes synchronizationin the base station 
device of this examplecan determine the optimal transmission weight to a new 
userand by thisThe interference to other new users of a user and the interference 
to a user with other new users can be suppresseda fall and connection interrupt of 
capacity can be avoidedand while raising a new user's receiving quality from 
immediately after an establishes synchronizationthe interference to other users 
can be reduced. 
[0040] 

The preamble signal correlation value detecting means is constituted from a base 
station device of this example by the function of the preamble correlation parts 
D1-DNThe preamble signal position detection means is constituted by the function 
of the electrification parts E1-ENand the function of the peak judgment part 2The 
preamble signal angle-of-arrival degree detection means is constituted by the 
function of the preamble angle-of-arrival degree primary detecting element 3and 
the directive control wireless communication means is constituted by the function 
of the transmission weight control section Sand the function of transmission 
weight multiplier F1 - FN. 

The electrification means is constituted by the function of the electrification parts 
E1-ENand the peak judging means is constituted from a base station device of this 
example by the function of the peak judgment part 2. 
[Example 2] 
[0041] 

The base station device concerning the 2nd example of this invention is explained. 
The example of composition of the base station device of this example provided 
with the adaptive array antenna is shown in drawing 2 . 
The N antennas H1-HN whose base station devices of this example are 
pluralityand N RF receivers J1-JN(N-1) The complex multipliers K1-K (N-1) of an 
individualand the angle conversion machines L1-L (N-1) of an individual (N-1)It 
has the N transmission weight multipliers M1-MNN RF transmitters 01- 
ONequalizing sections 11 registers 12subtractors 13the judgment part 14the 
transmission weight control section 15and the sending-signal generation part 16. 
Herein this exampleby regular intervalsthe antennas H1-HN of N book arrange 



linearlyand are arranged. And the adaptive array antenna comprises the antennas 
H1-HN of these plurality arranged in space. 

Each treating part which it has N pieces supports the antennas H1-HN of N book. 
N antenna processors are constituted. 

[0042] 

An example of the function of each treating part with which the base station 
device of this example was equipped is shown. 

The 1st antenna H1 has the function to receive the wireless band signal 
transmitted from the mobile stationand a function which transmits a wireless band 
signal to a mobile station. It has the same function also about the 2nd antenna H2 
- the Nth antenna HNrespectively. 

1st RF receiver J1 has a function which changes and outputs the wireless band 
signal received by the 1st antenna H1 to a complex baseband signal. It has the 
same functionrespectively also about 2nd RF receiver J2 - Nth RF receiver JN. 
The 1st complex multiplier K1 has a function which carries out complex 
multiplication of the complex conjugate of the output from the 1st output and 2nd 
RF receiver J2 from RF receiver J1. Similarly each of the 2nd complex multiplier 
K2 - the complex multiplier K (N-1) of ** (N-1)It has a function which carries out 
complex multiplication of the output from each of 2nd RF receiver J2 - RF 
receiver [ of ** (N-1) ] J (N-1)and the complex conjugate of the output from each 
of 3rd RF receiver J3 - Nth RF receiver JN. 

The 1st angle conversion machine L1 has the function to change into an angle the 
complex multiplication result outputted from the 1st complex multiplier K1. the 
[ the 2nd angle conversion machine L2 - ] — it has the same function also about 
the angle conversion machine LN of Nrespectively. 
[0043] 

The equalizing section 1 1 has the function to search for the result (average angle) 
of having averaged the angle called for with the angle conversion machines L1-L 
(N-1) of the individual (N-1). 

The register 12 has the function to store the average angle called for by the 
equalizing section 1 1 for every predetermined time interval. 

The subtractor 13 has a function which subtracts the average angle called for by 
the equalizing section 1 1 from the average angle stored in the register 12 for 
every predetermined time interval. 

The judgment part 14 calculates the absolute value of the subtraction result by 
the subtractor 13and outputs the control signal which makes the same 
transmission weight of the control signal H1-HNi.e.all the transmission 
antennaswhich makes transmission weight ****** amplitude when the absolute 
value concerned is larger than a predetermined value as active (effective)When 
that is not rightit has a function which outputs the control signal concerned as 
inactive (invalid). 

After the transmission weight control section 15 asks for the arrival directions of 
an input signal based on the average angle called for by the equalizing section 



1 1When the control signal outputted from the judgment part 14 is 
activetransmission weight is determined with ****** amplitudeand when that is 
not rightit has the function to determine transmission weight with the Wiener 
solution. 
[0044] 

The sending-signal generation part 16 has a function which generates the signal 
transmitted to a mobile station. 

The 1st transmission weight multiplier M1 has a function which carries out 
complex multiplication of the transmission weight to the 1st antenna H1 
determined by the transmission weight control section 15and the sending signal 
outputted from the sending-signal generation part 16and outputs the result, the 
[ the 2nd transmission weight multiplier M2 - ] — it has the same function also 
about the transmission weight multiplier MN of Nrespectively. 
1st RF transmitter 01 changes the output from the 1st transmission weight 
multiplier M1 into a wireless band signaland it has a function which carries out 
wireless transmission of the signal concerned with the 1st antenna H1. the [ 2nd 
RF transmitter 02 - ] — it has the same function also about RF transmitter ON of 
Nrespectively. 
[0045] 

An example of the operation performed by the base station device of this example 
is shown. 

Firstthe complex zone signal received with the 1st antenna H1 is changed into a 
complex baseband signal with 1st RF receiver J1. Similarlythe complex zone signal 
received by each of the 2nd antenna H2 - the Nth antenna HN is changed into a 
complex baseband signal by each of 2nd RF receiver J2 - Nth RF receiver JN. 
Nextcomplex multiplication of the complex conjugate of the complex baseband 
signal outputted from 1st RF receiver J1 and the complex baseband signal 
outputted from 2nd RF receiver J2 is carried out with the 1st complex multiplier 
K1By changing the result into an angle with the 1st angle conversion machine 
Lithe phase rotation difference by the path difference of the signal received with 
the 1st antenna H1 and the signal received with the 2nd antenna H2 is searched 
for. SimilarlyThe complex conjugate of the complex baseband signal outputted 
from each of 2nd RF receiver J2 - RF receiver [ of** (N-1) ] J (N-1)and the 
complex baseband signal outputted from each of 3rd RF receiver J3 - Nth RF 
receiver JN. By carrying out complex multiplication by each of the 2nd complex 
multiplier K2 - the complex multiplier K (N-1) of ** (N-1)and changing the result 
into an angle by each of the 2nd angle conversion machine L2 - the complex 
multiplier L (N-1) of ** (N-1). The phase rotation difference by the path difference 
of the signal received by each of the 2nd antenna H2 - the antenna H (N-1) of ** 
(N-1) and the signal received by each of the 3rd antenna H3 - the Nth antenna 
HN is searched for. 
[0046] 

Thenthe phase rotation difference of the individual (N-1) for which it asked is 
averaged by the equalizing section 1 land the average result concerned is 



searched for as average phase rotational difference by the path difference 
between the adjoining antennas. 

Nextsaid average phase rotational difference is stored in the register 12 with a 
predetermined time intervalcan comesimultaneously subtracts the newest average 
phase rotational difference from the average phase rotational difference of the 
past stored in the register 12 concerned immediately before with the subtractor 
13The subtraction result concerned is searched for as an amount of change of the 
average phase rotational difference in a predetermined time interval. 
Hereas a mobile station carries out high speed movement of the amount of change 
of said average phase rotational difference to angular orientation depending on 
change of the degree of angle of arrival from a mobile stationthe amount of change 
of said average phase rotational difference also becomes larger. Thenwhen the 
absolute value concerned is larger than a predetermined value after the judgment 
part 14 changes the amount of change of said average phase rotational difference 
into an absolute value. It considers that the movement speed to the angular 
orientation of a mobile station is quickand a control signal is activated and is 
outputted so that transmission weight may be determined with ****** amplitude 
with the wide main beam width. On the contrarywhen said absolute value is smaller 
than a predetermined valuethe judgment part 14. It considers that transmission 
weight is able to fully follow to change of the arrival directions from a mobile 
stationand a control signal is made inactive and outputted so that S/N of a main 
beam direction may determine transmission weight with the large Wiener solution. 
[0047] 

Said average phase rotational difference is inputted also into the transmission 
weight control section 1 5. 

After the transmission weight control section 1 5 asks for the arrival directions of 
an input signal by the operation based on the above-mentioned formula 9 using 
the average phase rotational difference inputtedWhen the control signal from the 
judgment part 14 is activethe transmission weight of each antennas H1-HN is 
determined with ****** amplitudeand when the control signal from the judgment 
part 14 is inactivethe transmission weight of each antennas H1-HN is determined 
with the Wiener solution. The Wiener solution generates a response vector and a 
correlation matrix from said arrival directionscan carry out the multiplication of the 
complex conjugate of the response vector concerned to the inverse matrix of the 
correlation matrix concernedand can ask it for itfor example. 

And the transmission weight control section 15 outputs the transmission weight to 
the 1st antenna H1 to the 1st transmission weight multiplier Mltransmission 
weight [ as opposed to / similarly / each of the 2nd antenna H2 - the Nth antenna 
HN ] — the [ the 2nd transmission weight multiplier M2 - ] — the transmission 
weight multiplier MN of N passesrespectivelyand it outputs. 
[0048] 

The sending-signal generation part 16 generates the signal to transmitand the N 
transmission weight multipliers M1-MN pass through itrespectivelyand they are 
outputted all at once. 



And the sending signal to which the multiplication of the transmission weight was 
carried out with the 1st transmission weight multiplier M1 is changed into a 
complex zone signal from a complex baseband signal with 1st RF transmitter 
01 and is outputted from the 1st antenna H1. the same — the [ the 2nd 
transmission weight multiplier M2 - ] — the sending signal with which the 
multiplication of the transmission weight was carried out by each of the 
transmission weight multiplier MN of Nthe [ 2nd RF transmitter 02 - ] — it is 
changed into a complex zone signal from a complex baseband signal by RF 
transmitter ON of Nand is outputted from each of the 2nd antenna H2 - the Nth 
antenna HN. 
[0049] 

As mentioned abovetransmission weight is determined according to the movement 
speed of the angular orientation of a mobile stationand the antenna directivity of 
an adaptive array antenna is controlled by the base station device of this example. 
Thereforein the base station device of this example for examplewhen the 
movement speed of the angular orientation of a mobile station is quickEven if 
flattery of transmission weight is not enough by determining transmission weight 
with ****** amplitude with the wide main beam widthhigh transmission of S/N can 
be comparatively performed in the mobile station directionand large degradation of 
the receiving quality in a mobile station can be avoided. Thusit is possible to 
correspond appropriately to the abrupt change of the arrival directions of an 
electric wave. Although the movement speed of angular orientation had 
composition using the method of ****** amplitude to the quick mobile station in 
this exampleother methods with the wide main beam width may be used as other 
examples of composition. 

Although the beam forming of an adaptive array antenna may not meet the 
deadline to the mobile station where it moves at a high speed which changes an 
angle (for examplea directiona direction) rapidly as a concrete example among the 
mobile stations which a base station device accommodatesSuch a problem is 
solvable when the time variation of an angle (for examplea directiona direction) in 
which a mobile station is located takes out a beam with the base station device of 
this example to an omnidirection to the mobile station exceeding a threshold. In 
this examplewhen the time variation of an angle (for examplea directiona direction) 
in which a mobile station is located exceeds a thresholdit is judged that it is a high 
speed. 
[0050] 

The input-signal angle-of-arrival degree detection means is constituted from a 
base station device of this example by the function of the complex multipliers K1- 
K (N-1)the function of the angle conversion machines L1-L (N-1)and the function 
of the equalizing section 11 The variation detecting means between angle-of- 
arrival degree hours is constituted by the function of the register 12and the 
function of the subtractor 13and the directive control wireless communication 
means is constituted by the function of the judgment part 14the function of the 
transmission weight control section 15and the function of the transmission weight 



multipliers M1-MN. 

The angle-of-arrival degree memory measure is constituted by the function of the 
register 1 2the difference detection means between angle-of-arrival degree hours 
is constituted by the function of the subtractor 13and the variation judging means 
between angle-of-arrival degree hours is constituted from a base station device of 
this example by the function of the judgment part 14. 
[0051] 

Herethe comparative example over the base station device of this example shown 
in drawing 2 is explained. 

For example in the base station device of this example shown in drawing 2 the base 
station device concerning this comparative example serves as composition and 
operation which generate transmission weight by a method (for exampleWiener 
solution) with the always same transmission weight control section 15without 
having the register 12the subtractor 13and the judgment part 14. 
Howeverin a base station devicethe Wiener solution determines the optimal 
transmission weight in quest of the degree of angle of arrival of an input signal 
based on the signal received from two or more antennasand it faces transmitting a 
signalWhen the mobile station is moving at high speed near the base station 
devicethe degree of angle of arrival of an input signal may be changed rapidly. In 
the base station device concerning this comparative exampleif such a thing 
arisesflattery of transmission weight stops meeting the deadlineit becomes 
impossible to turn the main beam in the mobile station directiona null will be 
turned in the mobile station direction depending on the caseand the receiving 
quality of a mobile station will deteriorate substantially. 

On the other handby changing the method which detects the movement speed of 
the angular orientation of a mobile stationand generates transmission weight in the 
base station device of this example according to the detected movement 
speedThe flattery nature of transmission weight can be raised at the time of the 
high speed movement of a mobile stationand degradation of the receiving quality of 
a mobile station can be suppressed. 
[0052] 

The convergence speed of the transmission weight in the adaptive array antenna 
with which the base station device of this example was equippedand the variation 
speed of the arrival directions of the signal from a mobile station are explained. 
Firstin the base station device of this exampletransmission weight is determined 
using estimation algorithmssuch as a RLS (Recursive Least Squares) algorithm and 
an LMS (Least Mean Square) algorithm. 

Roughlyin an RLS algorithmthe updating type of w1 (m) as shown in the formula 10 

is used. The error signal e1 (m) is expressed like the formula 1 1. 

[0053] 

[Equation 10] 



[0054] 

[Equation 1 1] 



[0055] 

Roughly with an LMS algorithmthe updating type of w2 (m) as shown in the formula 

12 is used. The error signal e2 (m) is expressed like the formula 13. 

[0056] 

[Equation 12] 



[0057] 

[Equation 13] 



[0058] 

Hereif N is made into an element numberthe computational complexity of an RLS 
algorithm and an LMS algorithm turns into quantity which is proportional to N 2 and 
Nrespectivelyand it is realistic at this point to adopt an LMS algorithm in an 
adaptive array antenna with many element numbers. Howeverit receives that the 
update rate to each element is controlled by RLS by correlation-matrix Rxx" 1 (m) 
of an input signal vectorln LMSthe update rate is determined by the size of the 
error signaland as for step constant musince it is fixed at every element of a 
weight vectoror which timeconvergence speed deteriorates as compared with RLS. 
That iswith an LMS algorithmthe degree of convergence changes with values of 
step constant mu. 
[0059] 

For examplethe degree of change of arrival directions changes with distance from 
the base station device of a mobile station. Supposing the mobile station is moving 
to the angular orientation of a base station device as an example at 90 km/h (25 
m of = speed per second)when the mobile station is 5 km away from the base 
station devicethe variation theta of the arrival directions of 1 second after (5 km) 
is expressed by the formula 14. 

On the other handwhen the mobile station is only 100 m away from the base 
station devicethe variation theta of the arrival directions of 1 second after (100 m) 
is expressed by the formula 15and the variation of arrival directions becomes quite 
large. 
[0060] 

[Equation 14] 



[0061] 

[Equation 15] 



[0062] 

For examplewhen flattery nature is improved to all high-speed mobile 
devicesinterference of other YUZAHE may become large and may cause a fall and 
connection interrupt of capacity. For this reasononly when the variation of the 
arrival directions which exist near the base station deviceand may happen as an 
example when the movement speed to the angular orientation of a mobile station 
is quick is detectedit is possible to have composition which is made into ****** 
amplitude (or Omni transmission). In this compositionsince the transmission power 
near the base station device may be smallits interference of other YUZAHE is 
small and it can usually make low a possibility of causing connection interrupt. In 
this exampleeven if the main beam and the direction of a mobile device are 
inharmoniousunless the abrupt change of arrival directions is detectedthat flattery 
of the transmission weight by an LMS algorithm etc. is realized stands by. 
[0063] 

Can also carry out the base station device which combined composition as shown 
' n drawing l and composition as shown in drawing 2 as an exampleand in such a 
base station device. It seems that Omni beam transmission by an indirectional 
pattern can be performed as opposed to a high-speed mobile station as explained 
with reference to drawing 2 while performing transmission weight control based on 
signal transmission other than a preamble signal or a preamble signalas explained 
with reference to drawing 1 . 

As the angle-of-arrival degree primary detecting element 4 by which it is shown to 
drawing l it is possible as an example to constitute using the same treating part as 
the complex multipliers K1-K (N-1) of an individual and the angle conversion 
machines L1-L (N-1) of an individual (N-1) which are shown in drawing 2 (N-1)and 
the portion which comprises the one equalizing section 1 1. 
[0064] 

Hereas composition of the base station device concerning this inventionetc.it may 
not necessarily be restricted to what was shown abovebut various composition 
may be used. This invention can also be provided [ also providing as a recording 
medium etc. which record the program and the program concerned for realizing the 
method or the method and such a methodand the method which perform 
processing concerning this inventionfor exampleor ] as various devices or a 
system possible. 

As field of application of this inventionit is not necessarily restricted to what was 
shown abovebut this invention can be applied to various fields. 
As various kinds of processings performed in the base station device concerning 
this inventionetc.For examplethe composition controlled when a processor 



executes the control program stored in ROM (Read Only Memory) in hardware 
resources provided with a processora memoryetc. may be usedlt may be 
constituted as hardware circuitry where each function means for performing the 
processing concernedfor example became independent. 

In this inventionit can also grasp as the recording medium which can be reador the 
program (very thing) concerned by computers which stored the above-mentioned 
control programsuch as a floppy (registered trademark) disk and CD(Compact 
Disc)-ROMThe control program concerned is inputted into a computer from the 
recording medium concernedand a processor is performed. 
Thereforeprocessing concerning this invention can be made to carry out. 

[Brief Description of the Drawings] 
[0065] 

[Drawing 1] It is a figure showing the example of composition of the base station 
device concerning the 1st example of this invention. 

[Drawing 2] It is a figure showing the example of composition of the base station 
device concerning the 2nd example of this invention. 

[Drawing 3] It is a figure showing an example of the relation between an incoming 
wave and path difference. 

[Drawing 4] It is a figure showing the example of composition of the base station 
device provided with the adaptive array antenna. 
[Description of Notations] 
[0066] 

A1-ANH1 - HN .. An antennaB1-BNJ1 - JN RF receiverC1-CN .. A slide 
correlatorand D1-DN .. Preamble correlation partE1-EN .. An electrification partFI 
- FNM1 - MN .. Transmission weight multiplierG1-GN01 - ON .. An RF 
transmitterK1-K (N-1)8 .. Complex multiplierL1-L (N-1) .. An angle conversion 
machine and 1 .. The code generating part for back-diffusion of gas2 [ .. A 
transmission weight control section616 / .. A sending-signal generation part and 7 
/ .. A spread code generating section and 11 / .. An equalizing section and 12 / .. 
A register and 13 / .. A subtractor and 14 / .. Judgment part] .. A peak judgment 
part and 3 .. A preamble angle-of-arrival degree primary detecting element and 4 .. 
An angle-of-arrival degree primary detecting elementand 51521 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[0065] 

[Drawing 1] It is a figure showing the example of composition of the base station 
device concerning the 1st example of this invention. 

[Drawing 2] It is a figure showing the example of composition of the base station 
device concerning the 2nd example of this invention. 

[Drawing 3] It is a figure showing an example of the relation between an incoming 



wave and path difference. 

[Drawing 4] It is a figure showing the example of composition of the base station 
device provided with the adaptive array antenna. 
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[ « m M # © SB H ] 

cd ^ x ^ h?:SBLti:n5IS«7>ft©fftfc LTfgftltfcfWPLTS&iiljIffl! 

*n 5 wtm* & &mmmmfr zmmic & v mm z n z mmum m <o 7 v t yy/nm 
(c n -r & fi % ** w -r s 7° y 7 v 7 >\> m ^ m m m ta ta # © * f« * , 

■i^TSIif t-e^'J 7y7;WI^A^itii.fil^«tiiti)7 l J 7>7;i/itfiii 10 

a ¥ a t , 

r © ^ y r > ^ ;i/ ft m m m m m ¥ a tc * § 4* m is jg tc a -3 t s ft ft ^ © m m ft m % m 
m t § ^ v r y f Jim ^ s « * ^ m m m ¥ s t , 
7° u 7 > 7 /i/ ft *t sy * ft a « m ^ & «t s «t a *s * k a ^ r 7 > f - s © •> x ^ h * 

n l x c n z r y t i- <d t l r mfa&* mm l r mmmm * ft $ mfa&mmM 
iftw<Dmm&mwi 20 

[ 0 0 0 1 ] 

#fgfU3ti, WifLli, 7^"7f i'77L"l'7>rt ( A A A : Adapt ive Array Antenna) 

comxLfy^miLm'&izis^T & » m » & 7 > f- jg ft tt hhj p £ 5 a % ^ & rs k m -r 5 . 
[»*««] 

[ 0 0 0 2 ] 

#J 7L a\ nm&m^fc^m. (CDMA : Code Division Multiple Access) 7? it & if £ 

il fa -T 3 c t ft t> ft Z> o i%MSit*(i< «*tf, tS£07>"rtfr?»il?rL57^ 30 
7r-i'77l/-l'7yTt?:iit, At IS m ft B# ^ ft* Hi 3 ft H# fc ft § 7 V x ^ O ffi [6] ft * 
m ffl? % £ ttffttiftZ ( m 7L fcf > «= A SR 1 # .. ) o 

H 4fC f± , 7^7 s f-Y7 r 7U-r7y-r-f^f«^fcSiaS^Sco«iS^J^^bT$.?.c ft 

ft , n (i , p/T m <o m & m v & z> □ 

|p| 0 fC ^ n § S±ti2^ SBtc x. 5 n 7 > r A l ~ A N > RF (Radio Frequency 
) Sff^lBl-BN, X^-Cfoynn-^ (SO Cl-CN, iMfl^x-fr-lflS: 
§§F1~FN, R FlflG 1 ~GN, jJSJE»ffliRF#4fi8ai51, SiJSSftMttigM, 5^ ffl 
ft ^ * fiSc g|5 6 , ft (R I? # ^ file 7 , &tfaKSSIJ¥S8©«lB!t J f»»f^C±, * « , 0 1 K ^ 

$ n s a * is s p tc n x. p. n rz n i& t % & m a s^t ra ® t* & k> , (msosaaastovT 

04tC^$tl?.8itt^S«O3Mm r 7x-rhf)!iJfflg|5 2 1 , Sij3t5ftfi«taiaP4{C«tt)*«) 
P. tl § ¥ i£ I'J 3fe ft * fC a T , •>^--t-»{<:J;t)#7>'r^A l-ANcD^ff^x^ 
h^ftSLT^Ififx^hiSSF l~FN'sffi*t5. dtlKi 0, « Sit T * S N ffl 
(07yx^A 1 ~ANft^i)«?n«7^7f^77^^7>ft0^iJl^ltt^ti|»2 

cwd:9(c, f^*07^7r^77H'7yTtfli 1 Il(07^f tA 1 ~ A N (c J; 

DSfgL/cfi^fca^v^T§fifg^^5ij*fta^»^L, ^-r-^-wfcfc^Taaftas 



o 

[ 0 0 0 3 ] 



50 
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[ ft Sf £ *R 1 ] tPS 2 0 0 3 - 7 8 3 3 2 ffii 

c n n m x m i ] " 4 . « a 7 * »r > tntt DoCoMo t- ^ x # ^ >>> 

-7;Pj,ttfflr£A««>Ifflt&#£HT, 2 0 0 Vol. 9, No. 1, p. 7 1- 

7 4 

[ % 0J! CO ffl 7fs ] 

[ 0 0 0 4 ] 

ft k m tc v x « a & if m * x - if 6 « ffl # co pj * ft a at ^ m§ -e & % ft #> , insi 

-dTco £ft, mmm iLUfe K £> ^ X fi ^ $T *1 * x - if © 7J fa ^ CO ffi CD x - 4f cD T j$ # 

a - if~ cd s m & n # % m t & % c t: ^ $> ft 0 

* & m it , c co j; -5 ^ ^ * co wrt ® ^ ^ ? n fc cd t- , #y a «\ & w ^ a « t <d m m 

B £ S « 3 <: ^SWitS. 

[ 0 0 0 5 ] 

±fBgW^iiiSf?»rc46, *«Bj5(cg§Ii^8lT», McD7>"r7;&itx., Ctl 20 

n%mm<D7 y "r-r <D£i*t lx mfa-\i*mw lx mmmmztj 5 mm%^ i< . ®mmm. 
m <e> m m tc «t ^j£ffl£n&i8i»i5t3ifflco7°y Tv^n/ffl^fc^tyii^fcSffl-rsfltjSK: 

*5 !/-> T > # cd J; 5 * 5!L a £ fr 3 0 

r t> % , * n € n <D 7 > 7 7 © , 7° y 7 > 7 >v m ffl m m & ffl ¥ a # ^ ^'J7>7 
;i/ m *t « & -r 5 Rff ^ <o m t s ft ffl ^ t cd m m k. m t % ffl * m -r s . * ft > 7vtv 

7;H§fil^ffl#atf. a»07VftcoviT07'U 7 > 7" /I/ ffl ^ ffl n ffl a # s k 
«fc § 85 WIS * * -3 v T , §ii§tt7'J 7y7;MI^A^sn5ffil^itBt5o * 
ft » 7'J7y7;l/ft»*ftS^tti¥S)ti^ 7'J7>7;Hf^fif^ffl?S(^ , 5^ffiS 

nsfit coi/^t, it m © 7 > t- i- ic o t <o 7 u 7 > f ;i> ffl ^ ffl is ffl ^ ta ¥ is ^ * 5 ^ 30 

£ti 3^ * m ~3 ^ X , £ ffl ffl CD m * ft JS (CCT'S, 7° U 7 > 7* )l ffl # CD 5U * ft « i: ID U 

) *«iints. * l x , ffl 14 mu ffli » ^ a ffl ¥ a ^ , 7° u 7 > 7 n> m % m * ft * w ¥ is 

fcJ;3^tofcSllfcSc^T7>'7^«cD7xY h^^JSLT, MISc<07>'7^cD^n ; en 
Ki DSffl£n£ffl^ftC7>T--?-»cD7x-r h**fLTcn5jSao7>f tOi#t 
LTfflf^tt^r?t?iJffl]bT»ISiiffl^tT9o 

f^oT, ®mm&mfrz&mzn5mmm±Lm<D-?vTy7>i'm^iz&^^x®mmm 
htcisafflcoffl^tt^sijp^nsftfe, ^sj^ggiicDiHiwcoBtit^^Eiiiit 

ftKfe^Tt, ^ ftf ft 7 > 7 ffl i^j 14 M m * ft r> C £ W X t 5 . C n «t t) , feWlM^W 

£<ommm±i.n } $mmmii.w.'&fr % , o * t) , 7° y 7 > r ;i/ ffl ^ § ffl s n s c t tc js c 40 
r , 7 > 7 -7 m co 7 x h m m m t s c t a s t- # , ffl ^ 14 * w w l- ft & is a ft $r f? 3 c ^ 

[ 0 0 0 6 ] 

C C 1? , ?l^cD7>'77cD|S(i:LTii, 1^ SS^ffl^ 5 nt <fc t\ 

$ ft , a ffl l r a , ffl # t> n t t «t < , gfi^fi^ntti^o 

* ft , zyftSOn'htLtli;, l|OxYh^fflt^titti<, SfflcD7 

* ft , HO m » iz ffl cd 7 y 7 > 7 ;l/ ffl i: L T tt , l^&if^ffl^f.ntfci^. 

$ ft , 7 y 7 y 7 ffl n ffl n fit ^ m # la tc «t t> « ffl $ n § t 5 y 7 > 7 ;i/ fg # m t 5 
BrSoi^tbTtt, mm, 7° y 7 y 7 ;i/ ffl ^ f: m - co ffl ^ z m c t # 7? # § 0 50 
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£ fc , ~t v t y r /i ft ic n js t % pjt m © ft t g. m m *§ t © m m ic m ? % m t l t « 
, m if , c n e. 2 o o ft # © ffl ib m * m ^ « c t * s t # . osotaiaaEOiS^j&arffi 

[ 0 0 0 7 ] 

- « fig m £ L T , 7yftSo^'J 7V^;H ^fflBBfiH&tfi^lS Id: . I $ # i: Q A ft 
o^t, ^'J7>^/HS§t-at «3r£o^§fcSiIf iOfillBI*, ffl H * & § * 

-fsyy^f hi, ^ t# -r § o 

- « fi£ $J £ L T , y'J7^y;H^fit^ffl¥Sa, ^';z>^;I/M#fflMffl^tH¥© 

tc «t o *s tts $ ft s i m ft © « n fit 4: q sit «• © m m ffl ic o v r , i ^»ofli8<B©2Sffit io 
q i&ft commmco 2 mm t <d%] (i Q^»2Sia) *m®-t zmtiit E £&*£-? % <, 

-mtitm £ LT , 7° U 7 > 7 ;l/ ff # fiz B « ffl ¥ ® \t > 7° U 7 > 7* /HficSIt 5fiff£© 
g IS S / N * Sx ff L T , ij ^ § fs S / N if Fir 5£ © H ffl JW ± T? & & fit » ^ <^ (i 0t 5£ © ffl fit £ 

¥ © £ M t % o £ £ T? . m^OBIfitfcLTti, I^ftd^ffli^nTtJ;^, 

- 8t fig ffl L r , 7 s u T yf ;b M ^ ic m r 3 S ffl S / N L X « , ( 1 ) ~f x ) T y y" j\s 

m 5 ^ lew 5m%.<Dm^£&mmm:<oi Qs&^2mmm<D^^yy'v y^^mic, m 
»o7yftcoi>Tos»iQ*»2aia*8ftL, ( 2 ) ^ ^ & ft fit # g ^ n t & 

5 -9" > 7° U > y V £ c 5 7^ U 7 v y ;P fi # o W <D M W £ L T , S^filBfcfeitS^ 

a fit ( ms ^ « m ) ^ s i u ( 3 ) * ft > ^ t © it y 7° u > y ^ ^ % m ip {§ * m ft 20 

L ft fit ^gr % ± T © > 7° V y V & <D B » V B L fc H S fit * n L , ( 4 ) ?LT, S ft S 
/N = s/n i: Lt»fflt5„ 

- m fiK fi»J £ b T , 7 B U7V7';KS^-SiJ*^S^tii¥IS«, |^S-r«.2-3CD7>"r^tco 
v T o ffl US (cm T § fit Z S (S 7° U 7 y 7* ;Ki <D til. ffl H K B * « til L T , Mi tS fit ffl 0 Ie 

« s m s fc i± , c ft « % © ffl * ft & \z. o t e ffl in ts s m, ^ ti sij * n m * ¥ it t % 
c £ic x <o s m&p}m<D¥t%m*tfimi-z>o 

*^B^«, m l£ . m^nm^y XT" L.^ffi%mm^mHi/ A (PHS : Persona 1 H 
andy phone System) ^ H © & Wl M M *y X T" A ® ffl f § C t^nJlTSSo 

#f£B£ . W^ttf^ Bt^fO ^7tSi ( T D M A : Time Division Multiple Access) # 30 
S-^s JaffilS^iJ#7t:SM ( F D M A : Frequency Division Multiple Access) 73^^^ 

ft nftm%7tm.m. (cdma) xi£tiZ(DmzteMmj3ftic&m?zc£tfBimT*&z>o 

[ 0 0 0 8 ] 

KTT*, Mtc, ffi © « fig (c o l> T 0^ -T §o 

-ttfig{5<ii:bT, SK07>ft*lx> cft?,«i!(©7y-r^©^ft ; PfttcJ;Dafl 
$ft5fI^(C7>x^«©7x^h%»©bTclft^«^©7>x^©^f*i:LTJi[S]tt 

s fi fa ^ © so * ft a £ tft tu -r 5 s fa ft # sj * ft a ^ w ¥ s t , 

ft * h$ r B i^ { t • m m # a ^ , 
pj*fta^wsft»«ffl^Sfc«fct)«a$ftspj*ftffio^iaw*s{t«i:msoBBfii 

i: © ^: /h M ^ tc JtS U T 7 x ^ h*fi5c7j^^«0^x.T, 7yT--f«©7x^ h^r^fiScLT 
s ito7yfto ; !-ti ; ? ; ntJ;i3li5ti§fl§(c7yft«iO'>x>i' F^SILtc 

ft 5 s s © 7 > r- © ^ f* l t jg [r] * ffl w l t ^ is m m * vf o m 0 ft so m m * a ft # 

£ £ T* , Bt J£ © ■ ffl i: L T t± , i^Sffliliill^ntU^. 
*^c, 7x^h^fiSc7?Si:bT«, l«aSStffflV^tlTtiV\ 
[ 0 0 0 9 ] 50 
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- m at m t l r , a * n m e# m m it m m m ¥ s it . gmm^MXAmtkm^mic & o tt 
m s n s § ft ffi ^ © si * ft & * ffi * -r £> iu * ^ * IE « ¥ is t , so * ft a t e « tt is ie « £ 
n s ft ft ^ o pj * ft « t * <d m ic s « « # sij * ft & tt a ¥ et k * s * w * n * s ff m 

<D m * ft jg i: o 28 * , SiJ*ft^OH?MW4S<t:gi: b T tt tt f 5 SO * ft JS B$ ffl M tt tU ¥ IS 

frt> m 1$. $ n s o 

- «t fig tfij fc: l r , mfo&mwmmwm^miz, so * ft a r# n s ft ■ tt a ¥ is tc tt d tt m 

- #t & m t l t , m ifi9 ft w w & «r a fi # is « , pj * ft * h£ ra g ft * tt m ¥ is t «t o tt w 

^ffl^JgiPatfiSXti^TatitilM^ ftii © it $5 WE i^T? fi (ftS) ©73« 

-isititLt, Jt^ttfijffl«^afi¥isa> ?o*ft MP^igftattttttiSfc «t o 
$ n § su * ft a © b# h w a g it m wm s o m m * $§ t- & § « sic w± m s © bb m u t t? * 

3t§^{Ct±, *-f-^-##3X«tiS©J*«W«^73ffi (ft*) ©7aiS£:> 7 x ^ h £ 

c is m co %} m ] 

[0010] 

TtgiPie^rSijffliLT^isam^ffd^fttfiife^T, & m m m u 5 m m ic & 0 m in s n § 
7" u 7 > 7 )\> ft ^ m js r § m £ © ft t s ft ft ^ t o ta iss n ? § fi ( 7 s v r >y^m 

ffi m m ) * tft tt L , jfi^©T^T-^-{C-OV>T<OS^^m^*tcS-^V^T§{E{i^'4'T'7 p 

>; z y 7" ^ ft ft & n § fi » * W L , UftfiI(co^tgg(©7 vftico 

^TO/U 7 > 7 ;l/ fi ^ ffl M fB © tt tti *S S » -3 <^ T S fa ft *t © PJ * ft S * tt W b , * b 

ntcj; DafS$ni.ff^tc7>'77«cD7X-Y F4i|UCtl5ilt07>ft04ft 

t b r ffi (p] tt * sij tp b t *s it a fi * ff 5 «k a k b fc * , 0!) if s temmmw t commco 
vi * ^ m ±l m v> r t , & &? * 7 y -r 7 in] tt ffl m * n $ c t w -v % %> . 30 
i%w % mm-? % rob <om ^.(D&mi 
[001 1 ] 

* -ftt 03*#ILt, 7 ^ 7° =r -t 7 7 U -f 7 > f tt K »J § 5"J * ft * ft 3£ © f± 77 © - 

m * m m ? % . 

121 3 fc ti , 4*«7>ft (7yrti?) # 1 ~ # 4 ^ fS PS d jg W. tt M A, "Z § 
^&t^^L-T$)D, I 1 07^Tt# 1 OffiffiOtit LTV^o fc, mi 

<DT yy-i- # 1 TMi, Si K^Sn5^IOf«i^v 1 (t) *^|2nt^5tt5 
. CCT, ti±B#giJ^^b, s (t) aSi^-X/O Ff^?:«L> a)tiJS^iS«^)S 

& tt * a -r o 40 

[0012] 
[tt 1 ] 

v 1 (t) =s (t) • e Jwt 

[00 1 3 ] 

m 3 ictt.z ftz> & o ic , m*mg.itet?z>t, ^io7>Tt# 1 i:S2©7>ft 

ti , tt D ¥ < 5"J * ® W SO * f 5 C i: % K » "T § . 50 
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[0014] 
[ft 2 ] 

a=-d • cosfl 

• - (5*2) 



[0015] 

_t IB L tc fr SS £ a K J: § £| it HS n © M r \i , >KacRtf»£S©»SA*JB^T, S3 
0£5tC^$n£ 0 & 4o , c = ( to • A) / ( 2 n ) 
[0016] 10 
[ft 3 ] 

r = a/c= (27ta) / (coA) 

• • (5t3) 

[0017] 

■r s t , S2©7yft# 2(aosijn5fitv 2 (t) « , a 4 (D i 9tc ^ ? n 

o 

[0018] 

C ft 4 ] 20 

v 2 ( t) = s ( t - r) . e Jut • e- jwr 

= s ( t — z) • e )ut • e 11 2,d ' 7i 

• • (554) 

[00 1 9 ] 
[ 0 0 2 0 ] 

[ ft 5 ] 30 

V2 (t)=S (t) .g)">t.g<J27td-cosfl)/A 

• • (£5) 

[ 0 0 2 1 ] 

7 h L fc /£ <D & <D T" & 5 fc 46 . It * 1 - X M > KSf OttHTlSROf *i^Ott»4 

atctA'fss. * d -e , » « ft # * m w ^ ^ - x ^ > k m ^ £ « l ft ^ as fg « ^ 
i ( t ) ojiussn, S2o/yf t# 2-eoSii§(±S7fc^«n5ffii^-x 40 

/tV K ft *f x 2 (t) OJ;?lciSn5o 
[ 0 0 2 2 ] 
[ft 6 ] 

x 1 ( t ) = s ( t ) 

• • (5t6) 



[ 0 0 2 3 ] 
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[ft 7 ] 
X 2 ( t) 



= S (t) 



{j 2^d • cos9) /A 



(5*7) 



[ 0 0 2 4 ] 

fi£oT. ^lO7>'Tt#li:S2O7>ft#2hO(if@@$Ei(0a > it 8 o J; 3 IC 
[ 0 0 2 5 ] 

[ft 8] 10 
*=tan" ! {x 1 (t) • x 2 * (t) } 
= t a n ~ 1 { s (t) 2 »e <_J2 ' td ' cos9)/A } 
= (-27rd - cos0) / X 

• • (5*8) 



[ 0 0 2 6 ] 

CtUc£i9, 10 # ft £ 0 fci: , S9©J;5l:S3n5„ $ fe , |S| « K L T , S2<07>f 
^#2£fg3«7>ir7-#3,>©{jiffl[IJ$EM J ^ S 3 C7yrt # 3 t S 4 ® 7 > f t # 20 

[ 0 0 2 7 ] 
[ft 9 ) 

0 = cos -1 (-A(f>/27td) 

• • (5*9) 



[ 0 0 2 8 ] 

iC6^T. ft 9 -1 5 V ^ * J£ « «F *t * W £ f § 7? S O - 01 * * f o 30 
il?n57>^A7^-bX^t^;l/ (RACH) <D ft *§ # * n 5 7 s U 7 V 7 >l ft *t * 

ttflL, ? it, gsirtaftJffli^S^^^l/ (p-ccpch) ±<£>$Bft]^ j r*7l/ (bc 

a ^ -V ^ ;l/ ± 3 - K^lJtlft h V V X # — HOf 1-^*1^5, 

# H #fi $J T & , £C>J;?&73&;^J;D, SiiSSOXf'f f^^n y I/- 2 (SC 
) ^ 7 y r z/ f 7i/ ffl B8 m k * t ffi w 9. t Z> ft m ft % # ft & S ti , S , «f 81 * a - 
c # #y -c « , ^ » s ) ^ 5 & m $ n 5 ■/ v t > y >\>m *t # a % m m m k. * t> a ft s n 40 

[ 0 0 2 9 ] 

0 1 IC ti , 7^*7f^ 7"7 1/^7yft^li/i:*iOlilglO«)SM?:SLT£ 

*f?iJ©a±ti3iaSBti, «ftt*5Nl07yftAl~ANi, NlORFgllB 1 
~BNL Nl<DX7Yf07"3iJ|/-^ (SC) C l-CN!:, Ni©7V 7^7^ 
*g M g[3 D 1 ~ D N N{0©«7j{tgPEl~ENi:> NfSO^ff^i-ThS^lgFl-F 

N i: > N{H©RF&{i«Gl~GNi:, iS»ffi«fflW#*fiKffiii:, £ - ^ f ij M 2 i; , y 50 
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u t y -r >v m * n m & m gp 3 t > so * ft a « ta gp 4 t , mmv j-j v mmm 5 mmm 

* flfij 7? a , n * o 7 y f- i- a i ~ a n # m m m x v - 7 M ^ r BE B 5 n r ^ 
§0 fit, £ m t bb « $ n c n e % » © 7 > f a i ~ a n ^ e. 7 9 7° f- * 7" 7 u 

* /£ , N f@ {f X £ n T & ^ tl ^ tl O £1 S gP « , N*©7>rt A 1 ~A NC^fSLT 
[ 0 0 3 0 ] 

m i oyyftA i it , ®mmmw ft a? n as *& ?& « m # * s ft tsasi^, & 10 

S 1 OR FgfliB 1 & s Sl©7>ftA lfC^DSft^nfcM^isHS^IiiS^ 
NOR FgllBNtd^tl,, ftlfn, ii^It^t LTI/ 1 ?.. 

3jat£*fflWF#^fi8a5it±. NicoR Ff ssb i ~ b n o^tifn^ 6 sns a* 

2~HNOX7-l'f-i'>yniJ I/ - ^ C NiCOt^Tt, tl> |W|fit&«tg3: ; frLTV> 

5„ $ rc , * m x « , n m o x 7 -r *? -r y 9 3 u u - * c i~cNicfe^t, ra — © * >r 
?ij * ft & m w eu 4 a , Niox7^f^yyniji/-K 1 ~ c n m h# iz m j] * n 
^ * i6 tc & ic a is ol m m m n * si * ft s ^ $t & t % c t * ± x o m & & t> *t k ~z> v> x n ^ 

, fit, m^ntc (N-l) {@0£iJ*ftjS£¥i3LT¥M*ft]SM&3M£*L 

[ 0 0 3 1 ] 30 

% 1 <D -9 V 7 y9 /t/fflHSgPD Hi, gioryftA 1 Stf^ 1 OR Ff IliB 1 fC «t 

t> s fs £ n «f m & 3 - -y e o 7 > -9 >i m m * m je o -9- - ^ «i h o ± -9- > 7° u > 

y^t^SiLt LT7'J 7y7;HI^Offiif?:*fe§Ii^tLTt^o H2 
o7'J7y7;l / ffli*PD 2~^N07'J 7y7;btiip|SDN(co^Tt> f nf n, IrI fit 
ft « II * M L X ^ 5 o 4*5, * n n O 7° U 7 > 7" M gP D 1 ~ D N It , W A tf , V >y 

S 1 O « 7J ft ffi E 1 fi , m 1 O 7° U 7 > 7" )l ffl IH D 1 <t 0 jffi t£ Sfc 5 n fc fg H fl O ffl 
M*73^^-7 c »BfflrtO^-9->'7 1 U>'^^-e5j<i6§«t^WLT^5c * , ^20«7J 
ft gP E 2 ~ m N O « 73 ft gP E N tc o V T t> , * € +1 > Ir] fi ^ II?: W L T ^ 5 „ 

tf-7¥lJ£g|$2te, NfSOWTjfbgPDl-DNfCtD^^^n/iNfBOffllSttTjA^T 0 40 
U 7 > 7 ;l/ O m ^ O g ft S / N * M ■& L , PJ 3g L fc S fS S / N tfi 2b 6 ^ C * S * 6 tl fc ffi 
cfc D 7v t M ^ « , 7° >J 7>y;l/0^tiJ{uH%i±i7J-r5«^ ; & ; &tTV>5o 

7° U 7 > 7" ;l/ iU * ft «l US gP 3 14 , M. - 9 m m gP 2 ^ 5, fcB 7J ? tl 5 7° U 7 V 7* ;!/ O ^ tti 

S * S f8 L § « , ^ ^ 7° U 7 V 7* Jim tH fi « 7? N ffl O 7° U 7 > 7 /!/ ffl H gP D 1 ~ 
DN^C. 1 If O^ftNlCffiMf WLT, ilti?>NfflOtSfflfii03^, KSLft 

7 > r- y iftj ± o ffl n fia o m & -a- 1> ty h 7° u 7 y 7" ;p fs ^ o is ta m $e m tt * 46 /c m ia%m 
{iim®$£,m*7v 7 yy^mMftm^^m? % c t*^x comfr&ti&ic-D^xii^. z 

L X , ff 5 n ( N - 1 ) ffl O 7° U 7 > 7 ;HiJ * ft fi % ¥ ® L T ¥ 7° U 7 > 7 /I/ fij * ft 
&*Misb%Mm%:^LX^Z> ! , & is , *^j7?(i, J H07>ftA 1 tS2iD7>rtA 
2ttfRSL, S2 077ftA2i:S3 07>rtA3 tA'KMU ■ ■ • , SI ( N — 50 



JP 2005-159504 A 2005. 6. 16 



1) nTlsy-l-K (N-l) hmH<DT A N ttfm&VT *5 0 > iCTllt57 

y7"fOiI^^t''ti^ (N-l) 3§ 9 * * . 
[ 0 0 3 2 ] 

m * x ^ h Hf«j ffli gp 5 a , iij*ft/a«iaisi54tcj:»3tftw?ns 3 P*§fij*ftffl j f^ , u7'>' 
7 ;i/ so * a s « a as 3 J; Dtttusnsf 7 y y >i m * ft m e js «p ^ t-^s^ 
ta n ft n * ± eg l , a ^ « m ft n © & ft v\ ic a ^ js g ^ * f- k <d m m « « * « * l ft v -< 

-t-iTNl©7>rtA l ~ANC0iM{t<7X^ h t S LT ^ 5. 

ft ft ^ £ 3$ 6 fi , gilIiiC»Lt^it§«^^4S?t3iffi^tLT^« 0 

C«»l?f*i)St5*i*tl,TV^. 10 
fglco^fg^x^biflRggF l li, £{f?x^hMffl]gP5fc£DM£nfcffllcD7'> 

jg i cd r FiMfs«G i « , $ i ©jMft^x-r hs»g§F i z <omti*mM%fmm^^ 
n>s. 20 

[ 0 0 3 3 ] 

* © a % m a b * 0 if t> n § m ft © - #y * ^ -r . 

$ -r , m 1 co7>x^-a 1 1 <dr f gmmB 1 r- m m 

nfnT'§i?nfcI^O««Ei^li^2 0R F § if « B 2 ~ N CO R F S ft fiS B N CO * 

35? »c , g 1 or FSiiB 1 frf>a*?n§ill^-x/ , iy Fif fi, & M ffl ft *f £ 

JS SP 1 T-^fiSt^n/c^ffi^ffltfF^tCcfcoTm 1 ©X7^r^ > 9 3 U U - * C 1 i£ t£ « 

zti^tifrzmJiztizmm^-x'^y Ki§a, ^m^^^-m^ 1 £ # s n fc as 30 

K«fcoT82©x5f-r ofay u - # c 2~iNox7^fo^3'j u 
-KNo^nfntaffiistJn, SHiftfm^shs. c c -e , NI07500 
y3i;i/-*ci~cNtt, sfifi^cofij^fts^^tb-rsaWT-gaB^nTfc'D, £ t 

5[ii^?tl§tll§£tt, §|Lfe7Vf tA 1 ~ A N CD ft IS M JS C ft El Is *s -g- 
[ 0 0 3 4 ] 

* CO & > S'J * ft * M Hi SP 4 Tf tt , H 1 co X 5 -t* 7* -C y 9 3 U U - * C 1 6 tH 77 * ft 3 

Mft*!-£S52CDX5^TW y^ny u - * c 2frt>mt>ztiz>mmm^(Dm.M#i9it* 

1IIILT, ^1©7>T7- A 1 tS2CD7VftA 2 fc©fTB&Mfc:<fc3ffiffl|lHEg*: 40 
* «> , SC. a^ffitBlH]|EM^±fES9lca-3'<M»{i:J;oTS«fS^coiiJ*ftS'\^« 
t5. BilcLT, «ZOX74'T>f y^3'Jl/-?C 2^6Hi77Sh38l9lfif tS3 

© x 7 ^ f > ^ 3 'j u-^c 3^e.m*^n5«aim^co«*«tgt*«*^^tLT, 

S2C7>'ftA 2 ^307>f t A 3 £ CD ft i& M £ 3 ffl [i] K M # * & T § ft ft ^ 

<osij*fts^^^b, • • • , m (N-i) ©x7-f T'oy3'j i/-^ c (N-i) 
e.fcb7 L 3^n-§>s,fifg^-i;SNcox5'i'7 ::f 'r y^'n u — # c N^etu^^ns^pfa^co 

l*«St?:I*iILT, m (N-l) C0T>7"7"A (N-l) tSN07yftAN 
^cofflSM^ci;i.fitlE]$EM^*i6TSmfg^coiiJ*fta'\S^-r§i:^9 J: -5 , 5l> 
tcR!|^-r§ 2 0©7>f tCWKLfc 2 OOX7^r-i' 7^3'J U - f Z <D ttitl K & -3 
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(N-i) fi co sy * ft «f # ¥ ±3 b ft *s n (¥mmmn&) sk^mm^s 

[ 0 0 3 5 ] 

* ft , * M X It , $t SB & a - -»f £ 2Ht £ ft 3 7° V 7 y7 ;Wf*t&CO^T , IttMSl 
R F § fg «S B lTb^tH^^nS^-X^yKfi^tco^T, lfI5a-f)1^07iJ7> 

y ji m s§ ft §: i9 z tin % v - mm <d ±v is 7 v y 7 & x mazm * n x 7 v r y7 a< 
ft ^ co ta m fi ( 7 y 7 y 7 a- ta m m ) « tc , m 2 ©7° y t y7 jvmm^D 2 

~gN©7'J7y7;HIM^D N£Df tlftltt, f 2©R FSfS^B F§l 

> 7* ji m % # s fi * ft f# 5 7 - f- m m 1*1 co ± 7 y 7 v y 7 &x&&i&%:'< : f x 7 y 

/!/ {I 9 <o ti m B ( 7" y 7 y 7 ;l> tB 11 fit ) * 46 § o 

^ g i ©ttiftgPE i a, m i <o 7 y 7 > 7 ^ ta m gp d i x m & m. 2 ft ft ta m m <d 
m m n t> * 7 - mm ft <d ± 7 y 7 v y 7 & x $l & % o mffiic m 2 comts it^ e 2 ~m 
n (omtjit^ e N©f na, m 2 <o 7 0 y 7 > t* ;i/ ta is gp d 2 ~m n <d7 v t y 7 jvm 
is gp d n <DZti?tixmi&m-z ftrzmmm<Dmmnii%:7-=f-mm\H<D±7 y7 v y 7 & 
•e*j6 5„ a *j , * 01 t « % ta m m ts « > ta is fi <o m ta j& # c 1 /s # ) ©2Stui^ 

( Q $ # ) co23i£:co?n£:bT;£i6£ft3o 
[ 0 0 3 6 ] 

^ © » , e - 7 n s sp 2 it , n fs © m fj ft gp e 1 ~ e n t? an 46 ft ta h n ±i -y > 7 y y 20 

*46§o £ ft , aiN7yrtaftDtil8**KOV^T, 1*1?: 1 1 5 t > 7 U V ^jS 
i&ftfflLT^'Jri'T^ItOitUtti (^'J 7y7;l/«(DffiI) £ * & b , 3 ft * ft 
*Nfl(!)7>'ftSft!)0^iJ7y^;HfOSit* ( N 7 y f t S ft 0 7° y 7 y 7 

gmmij) tz>-te?o $ ft s flu ta n 7 > f- 7 a ft y ta m n fi <d & 7 y 7 y y 7 & ic o v> x 

(D®.%ittmm7y7 0 y 7 & <D m. X ffi W b T , Z <Di&m* U ®<OT y 7 7 ^ fc K> 
^fllTl (N7yftSftD§llttf*) * ft , WENTVftaftO^'JT 

yy/PSf f*5i!2N7>ftSft!)§iif tAf^ILT, ^ O *g m * 7 V 7 y 7 
;l/fI^©SfSS/Ni:^^-r o * LT, aK§fIS/N^ J ?i6S46?»tlftfiI<i:y^t^« 
I^C^, 7 P y7>-7*;KI^?r^tiJbftfecr)^LTBSS-r?.a * ft , 7'J 7>7;H^©^ 30 

m w m s l ft j§ t ft # , MiB^ , yr>7*;i/«affiH©««*ai*-r4o 

[ 0 0 3 7 ] 

w is 7° y 7 > t" ;i/ ^ ttj fi m <r> m n & e - ^ w s bp 2 ^ 5 m 71 $ n ft * ^ k it , 7° y 7 > 

7 ;l/ f ij * ft fi « W BP 3 It , S 1^ 7° y 7 > 7 ;l/ tft W fix B T , N f@ cd 7° U 7 > 7 ;!/ ffl IS gp D 1 

-DNof ^itNfflcotsisfi^ixyffi-ro c cx, mmn mvmmmit^x 

ID-O^^S^y-riSSKftSnTV^ft*, ^ 8£ N fi CO ffl IS m tc {i s m L Tc 7 y 7 7 A 1 

~ a n co if M fc js u ft fi ta m *k # s n t v^s „ ?lt> m i © 7 y 7 > 7 ;i/ ta is gp d 
i ^ e. fx y m l, ft ta is fi t m 2 <d 7 y 7 y 7* ;wa w gp d 2 e> y tti b ft ta is fi © ?* * « 
t Jtmmmw lx , m 1 or y 77 a 1 h"&2 <dt y 77 k 2 tcotfss^fc^^fitaiei 

$e S * * 46 T , M ic , 3 ^ fi ta HI $e M * ± 12 S 9 fC m r5 < ^ » K «k ^ T S fl ff *§ CO ?ij * ft 40 

fi's^jita. i5i«fcbT, ig2co7 > y7>'7';waiBgPD2frf5iRymbfttaMfi£!it3 
<07°y7>7;i.taMgPD 3fr%mv & Lrcmmm<Dmmn'&t*mmmMLx , w,2 <dt 

>TtA 2 ^3(07>f tA 3 i:coffSSMfCj;? 1 fita[H]f5M^5t<46TSfffI^cOSiJ*ft 

a^^^b, • • m (n-i) co7°y7^7";i/taisgPD cn-i) *^££>^ywbftta 

ISfli;mNc07 o y7y7;I/taiagPDN*^^ytBbfttBISfiic0«^tt®t^ffl*^»:bT 
, m (N-l) c07>rt A (N-l) tilNco7yf-y-ANi:coffE§Mtcj;§fit@lHlfE 
M^r*46TSfffi^coiiJ*fta^g^-r5i:v>^J;9(c, I^KifttS 2O07yrt 
>rd" It b ft 2 O co 7 y 7 > 7 Jl ta IS gP 5 CO W ^ tc S -5' V> T S K 2 O co 7 V x 7" CO ffl co fi 
tSleIteMtc»-^<iiJ*ftJ*«:*i6Sc ^LT, f#?>nft (N-l) f@coi[J*ftfi^¥±felb 

ftei ( ¥ 7° y 7 y 7 )\> f y % n s ) % * & , a is ¥ ^ 7° y 7 y 7 urn m ft m * 7 v 7 y 50 
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7 h ff # © m « * a * ft s it s fit i: -r § . 

[ 0 0 3 8 ] 

^tas^iiEsT'iisssn^ o $ d a is as fa fa # a ^ t£ » «f k «t •? as ts $ ft 
, NfgojMfi'i'x^ h st » f i ~f N<of nfn^-^ftcffl^ ?ns„ 

$ it . m * n m m ta sp 4 t* ^ & e, n fc ¥ pj * n m * . v 7 > y ;p pj * ft * & m gp 3 
T&tbznrc r y 7 n> pj * ft & as fi f x y v m m m 4 txAsns, 

as fg * x y h m ffli gp 4 a . 01 a «\ a * s n 5 ¥ j§ so * ft m t ¥ t% f v t y 7 & pj * n 

mti l, mmic m 2 <d r y r i- a 2 ~ m n <d t > f- i- a n <d ^ n n ic ft -? & mm v 
<< h *m 2 <Dmin<? x.^ hmnmF 2 (ommv x s t§ f Nc^nftiAffi^ 
ts. * , ? -< - 1- - m « , m i$s m ib ¥ pj * fa & *> m sa ¥ y u 7 y 7 >i> pj * ft 
m^zm®^? b^RtfffiMfT^jfcMLT, s ^ m ff w © m ff $i t s m. $ ^ ^ * v >\> 

g fe , iii«}Mfi<>x^hSMLt§F lT-jMft^x-rhA^w^n/iiMfSff^a, sio 
r f as ff $s g i tgi^-x/^y Ki^ft^gi©««fi^^g«jnt^ l C7>rt 

Al*^*?tl5. ^ «Hc , m2©5Mfi^x^h^^ggF2~^N©jMfi'>x^hSiC 

sf Nco^ft^ft-easft^x-r h#stff£ft;rcann§*§{±, ^2cr f m m m g 2 ~ m n 
co r FasjittGNw^njfn-etfjR^-xMvHfi^frSffijRo^WfS^^sa^nTS 20 

2©T>-x^A 2~MN07yrt A 3 O f n ftl* tti* * tl 5o 
[ 0 0 3 9 ] 

W ± <o <fc 5 tc , iWoliiSiT't^ f?iJ * «\ S ^ * co a - if ( * mi T- » , 

LT^^-^-^tc^oT^ff^x-r h?9iSt5 C J; t) , I^WfiftStftfcV^Tff^ 
^3.-^<D7a[^^(Dfti2cD^-1fcOT!$^WK. ; i>ii:^T ; ^, ^fc, Rl KB HI A '& fC fc it 5 
& 3& a - if <7) S ff p a P n ~>t U ± S 5 C i: fi* T # 5 = M f£ , 3ffM*^.-1f0^lRlK*fUT 30 

BJBBiftKftj^s^e-A^ifliw^wffliA^Hrffiiiasrc*, fffl o a - -f ^ <d t % fg m t 

c o «t 9 tc , * m <d m w m s b t? (± , [«iiSuifi^?>iti5:i-f k^ltiisi 

fti2(7Da---»f > <DSf^^^--if^«T^^ffl3x.T, ^a^fgT^g^if^iHije-r?.;! fc^tf 
, rawBS3ts«*^«f^ft^-ifosfSiftS*ift±s*«fcfcfcKffio^-if^oTS>* 

fg X f 5 c b ft T? * S a 
[ 0 0 4 0 ] 

ft , * 0ij co a «! m & m t* « , f v t y y" )im m d i ~ d n © $ fue «t o ^ v t y f 
m ^ m m m « m ¥ s a s m ^ * n t & d , « ^ ft e i ~ e n © « ^ t° - ^ w s 2 © 40 

«n fi k «fc 0 y u 7 > y ;i/ ft n fi b « m ¥ et ^ w & « n r ^ o , y u 7 y f )\> su * fa m ^ u 
3 <d m m «fc 0 ^ u 7 y v /i m ^ m m ft & « m ¥ s ^ « « $ n r ts t> , as ft ^ x y bm 

w sp 5 © 1$ ftg ^> as ft <y x h s » f 1 ~ f n © «H m ic & <o m ft ft w n m m it ¥ is m 

* fc s ^MWliiSf T'ti, « ^7 ft gP E 1 ~ E N co H ftg tc J: 0 * f t ¥ S TbMI fi5c 5 ft 
T 43 D s bT - * W S gp 2 co 11 A6 (c «t k> - * W £ ¥ IS « fig S ft T i/> 5 c 
[ H SS fl»J 2 ] 
[ 0 0 4 1 ] 

m 2 , 7 ^ r- f 7 7 u y 7 y t- 1- * fi * it * m co m m m m m <d m & m * ^ l t * 50 
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<5 o 

^m^mmmmmit, iSf^sNio/yftHi-HNi:, n§<dr FSfiu i 
~jNt, (n - i ) m^mmmm^K i ~ k cn - i ) t , (N-i)ra©ft£&*8 

L 1 ~ L (N-l) t , N{B©3Mm*xYhStS83Ml~MN£:, Nf|S|ORFJMfg«0 1 
~ONh, ¥ ft ffi 1 lh, |/J>Xjil 2t, M » §§ 1 3 £: , WS»1 4t, iMfH^x-r 
h ftl ffl) ffi 1 5t« fl ffi # £ fiSt ffi 1 6 % fl X. T ^ 3 „ 

Ctf, N*C7>ftH l-HNA^HIB'P'J-TKM^TEiSnT^ 

So fit, SF^(CEi^nfcCn^IS<07>ftH 1 ~HN^f.7^yf^'/7H' 
7>ft* 5 ii^tlt^5„ 

[ 0 0 4 2 ] 

* ij <d & m m m m k « a 5 n & n € n © © a ffi © *» ft£ © - 0>J £r ^ -r . 

m 1 OR F^IIJ 1 it, m 1 OZy-r^-H 1 fC<fc*j£MSftfc88*il*&#M#&**'* 

NORFSiiJ NKO^Tt, ^n^'n, |»ftlSI*tLT^5 0 

Sl©«j*SI»«K 1 li , SlORFSIiJ lfr&<Dffl*li:S2©RF£{I«J 2 20 

~m (N-i) <DmmmwmK ( n - 1 ) © n * n a , S2orfsi«j 2 ~ m (n 

-1) OR FSII J (N-l) <D^ft?nfrZ<Dliit}tm3CDRF§:mMJ3~WiN(D 

% 1 oftasE«{SL 1 s? 1 <d m m m » 2§ k 1 A^fflAsnsiisiss^ftg'N 

[ 0 0 4 3 ] 

¥ ^ ft ffi 1 Hi, (n-i) mvn&^mm l i~l ( n - 1 ) T-^tosnfcftasr^ 
u v x * 1 2 a , ¥ ^ fl: ff 1 1 r* * to h ft tc ¥ m & s * Rff s © h$ n n pb m c is m t * $ 
» » g§ 1 3a, pjt ^ <d m m m m m k u v x * 1 2 ts m £ n fc ¥ t§ ft a ^ e> , yt^itm 

W /£ ffi 1 4ti, M » S 1 3 ^ £ S M *i§ II © *MB M to T , aKffiWI^SOfiJ: 
0 * £ if £ a & II "7 x ^ h £ ft ffl « fc T 3 SO P if O 3; D^Tc05Mfi7>-r^-H 
l-HNOJMfS^x-Th^rlplCtc-rSSiJffiifl^^T^-rf^ (fa) t LTtBS L, ^5 
T & « i^tc a Ma f£ ftW fflHi ^ ^ ^ ^ 7 ^ x ^ :/ ( M $ft ) tLttD^t«Il*WLT^2 

o 

m m v x -r h m » ffi 1 5 a , ¥ *s ft ffi 1 ULiDSften/iT^flSKS^^TS^i 40 
^ © a * 7? [p] * * to rc tc , w s ffi 1 4 *-> 5 tu *j $ n 5 tp m ^ ft r 5 f- ^ 7* t* fe § * 

fc a ft ffl I? S ti T- {f 7 x 4 F^SSL, i fit4^1|tli:a^-t-(»Tf2ifX'i' 
[ 0 0 4 4 ] 

^ffff^Mffil 6 a, ^K^«MfC^LT3Mff^SfS^^^fiSc1-Sa^^*bT^S 
SI 025i!>x-r hSISM Hi, JMff7X^h$iJtS|]ffil 5\Z &<0\kl£lE ft Km \ <DT 

yy--m 1 cwts^ffl^x^ ht^ftfi^^jsffii 6f)^mt}Sft^mmm^t^mm 

*<D&m*tUt}-t ZWkm*G LX^Z o |g2(D^ff7X^h*»ggM2~ 
lffNcDjMfS7x^hS»§§MNtCOV^Tfc, ^tlftl, LT^5. 50 
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m 1 OR FiMffHO 1 it , If? 1 © 31 ff x ^ h $ g 88 M 1 fr£ © tii 2: Si M « fl ^ ^ 
lilt, 3Kte^*!6l©7yf'"^Hllc«fc*)&ll63MMf5«flB*WLTV**o $ ft > 
FJMfiO 2~^NOR FltaONtO^tt, * ft ft , iSftlS6%tL 

[ 0 0 4 5 ] 

* en © a % s k k <t o ff t> n s ft ft © - h * ^ ■* . 

$ -T > S 1 ©7Vf tH 1 t*§fi^tlftS*OS«i^tt, HORFfllJ IT'S 
i^-Xny Ki^'NglSnSo |B]«^, S2O7>ftH2~$N(07>'rtHN(0 

^ n f n § ff £ n ft « © m ff ^ « , m 2 © r f sti j 2~^nor FSftu n 

3fc . 351©RF§ff$tJ lfr&tfi#£fta«*^-X^VKfI*ffc3S2©RF§fSttt 

j 2^?.tb^^n§«*^-x/^>Ffi^©ffl*«tsii^^i©«^»»gBK it-ail 
5ti5. rasi k , m 2 <d r ¥ %mm j 2 ~m ( n - 1 ) © r f § ft « j ( n - 1 ) © ^ n 

€n7b>P.m^Stl5«*^-XA>F{S^fc^3tOR F §: ff HJ F § ff « J 

~ $ (N-i) © m m m n m k cn-o (o^ti^txr-mmmnLx > fo«s*s2o 

ftMlSL 2-^ ( N — 1 ) © ffi IR HI » 88 L (N-l) Of nf tlT'ftS^ISItSi: 

i: T- , S2©7>ftH 2~| (N-l) ©7>rtH (N-l) Of tlf ^Tgi L ft 20 

ff^tlg3©7'^7 L ^H3~^N©7>x^HN©fnfnT-Sffb/cff^^£DtTSSStC 

<k 5 ft tS HI K M * 6 n 5 = 
[ 0 0 4 6 ] 

fJJl, * id ft ( N - 1 ) fi © fi ffl [SI £ % ¥ *3 ft ffl5 1 1 ffi^L, Sifi^SS?:, 

^ tc , to 12 ¥■ &. ffl 0 $z m it p)t 5t © h# ra v u *j x * 1 2c«ttsti> c n t m b# k 
, a m u ->* x # i 2 fc h sij s ■*? ts ffl s n r «,> ft ]g £ © ±§ fu m m e m *■> e> * §? © ¥ j$ <a t@ 

E Is M * M » 88 1 3(cj;!3SSLTv 3 & S * IS * * Fir J£ © Bf n ft t» © ¥ ffi ffi 0 $s M 

llt% *a k ¥ ^ ffi la $h s © g g& » « » » js ^ e ^ e © ai * ft & <d & k « # l , # 30 
o ? ct\ nnvi 4 its m aa¥t§ffiffiiaeMoaj»a*»»0^«»bfc»E, s s ta 

Wffl^Rf^ofii.kt) *> ^ t v « tc fi , »»^S«<DftS^i^]'\©^«iiaffi^jlv^i:*a 
7CLTtH*t5o iffi fc , W S g|5 1 4 ti > hu IB *6 M fi RFr 5E o fi <fc 0 i> ^ *i a ^ « » 

% tfr&LT , ^E'-A^i^os/N^^t^'i'i'-^-WT^fi'i'x^ h^i*S-T?.J; 
9^SiJfflifI^^-r^7 7 ^f-^7"ti:LTtH^-r5o 

[ 0 0 4 7 ] 

s k . m t a ¥ t£) ol w 0 k s it m ft •> x 4 y m w su 1 5 k t a * * n § . 40 

3£ ff x h ffi] g|5 1 5 it. Art£ft*¥*Sttffl@«ie*ffl^T±K5£9fcBT3<i8S[ 

tc j; o t s fg fa ^ cd m * ^ iri * * ft % ic , w s ffi 1 4 *>> p. © so ffl ft # ^ r * 7- 4 f t? % 

ftiJt»ff^*W>'7^-r-i'^T-$>?)H#{c«'j7^-^-ft?-e^7^'r-fH 1 ~HN©3Mff'i'X 

-f h * j* je -r 5 o * . » - •* — m it , m ih su * # i^a *» e> ^ ^ f h ^ R tf ffl 

n fj n * ^ sic u t , s ffl m n n <d m n m ic m m *s ^ 9 h ^ © is * « a % * s t r * * 

fit, ^fi^x^hfcJMl 5a, ®l©7V-r^Hltc*tt-§3Mfi^x^h^|gl 
Olfl'i'X-Y Fi»^M 1 'NtH^] L, mmiC S207yftH2~|N07>ftHN 
Oftif tiCWtl.Ifl'Jx^ F-^H2©^ff^x^ hS»§§M2~^N©3Mff^x-r h 50 



(14) 
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[ 0 0 4 8 ] 

£ fc , S IS ft ^ £ fig SIM 6tt, iMff-r§fi^%^fi)cLT, Nfi£D5Sff^x-rhS»i§M 

or f 32s ft ai o i T-ii^-x/o h*if fr5.siof nf ^^^i^nts 1 © 7 > -r 

ssMNo*ftfm?ii^i^ h ^ m w ? n fc {t {t ^ « , |2©r f as m « o 2 ~ jg 
nor F^fliONT-ii^-xA>Kl^fr5l^of iff 'N^iJnt^zorv 

[ 0 0 4 9 ] 

(Dfei)£tf1tftVfZ< T fc , © » M S « © 77 ft K. tt $5 W S / N CO ft V> ft * If 5 C fc T? * 

**«4-MiLT, l*iSftfffi§t«IIiloH« ft * K ft ft ( 0.1 *. , 
77 ft. 77 GO ^g^.5<J:3*i«It®it§f li81K^LT7?"7rY7'7H'7> 

r- © tr - a ^ jsr # n ic -a- 1> * ^ c t # & § #\ *«©sti8itii, iiiiitffi 

ItSftg ( $J x. l£ , 77 ft , 77 (ft ) ©i$IH£{t*tfHI^*iffl*«&f&J«S«fcttLTtt£ 

ft, * 01 x* it , ^ii8itftiit«fta c « * tr , 7? ft , 77 {ft ) © m rs $t. it m # m m * 
m tl tz m & tc i« a t? 5 t w k -r s „ 

[ 0 0 5 0 ] 

£ *5 > * 0U © » US JS l£ « T* fct , liSS^sK 1 ~K (N-l) OiSl^fftfiSjaSL 1 

~ l ( n - 1 ) © us ti ¥ ft as 1 1 © a (c j; d § ft is pj 5(5 ft a $ a # s wm tit Z tl 30 
tfc 0 > u-;xn 2 co At jf> » © g§ 1 3 co m m * 0 s u * ft a b$ m g ft « « w # s w 
sjtitfeo, w 5£ gp 1 4 co mm ^ m m * x ^ h m w 1 5 © m m * m m v x -y h a« m & 
m 1 ~ m n © m m ic ± d *g ir] tt m n m m m in # is a 15 m & * n r ^ & . 

* re * m co a % ^ m m v b , u- ^ x ^ 1 2 © ® ti tc «t d so * ft a ie tt ¥ a * s i« ^ $ n 
r is 0 , its jv g§ 1 3 co m m\c cfc d su * ft a h# p H i m m m ¥ a * s t« ^ ? n t & d , w s au 1 4 
© m m ic <k 0 pj * ft a m rs & it m m s # is ^ m & s n r ^ § „ 

[ 0 0 5 1 ] 

c c T- > ei 2 ^ l * #j co a m m s b w -t § Jt « k o t m t § . 

* it $5 $J « § a *tt! ^ g f li , m XlSs 0 2t^l/ft*Molil!!)l8It6^T, U ^ 

x * 1 2 , ft w §s 1 3 , m m m 1 4^i*snf & ft c x ^ h m w 1 5 &n ic m - 40 

CD77S (f?iJ^.B\ f - -f - m ) T»a£M , >x>fh*£#-f5«fc$*«tf&a : !H / £ 

L L * 6 , ItlMglt-li, % Sic © 7 > r -f <Z> % L ffl ^ S K S IS ft # co PJ 

5 lc IS L t , j^KJiSIB^IKifiJSSBOjfifil-pflSiSfc^l&UTV^^^^^I^Kti, §{S 

ft ^ co pj * ft a # m m ic $t m t s c t ^ * s „ * it t ^ 5 a «ujs s e -c t± , c © <t 5 

ftCttfSUSfc, j2l{g''>x-('h(Oiafie3b^{c^t3^:<*cT, ^KJSSHc077^tc±ti' 
- A * l«l It * C t t f 4 < 4 D , iS-g-tCioTf±^«]^S«c077[B]ti:7;l/* ,! fp]^?)nT 

w> m m m. m <o s fi a n n a # ^ s t ^ it t r l $ ? . 
cintc^LT, *ffijoa«fi»fi«i?{i> ^»^g«cofta77[n]co^Kijia*^HibT, 

^Wbfc^i!)aafcJSi;Tj1tM^x^h^^fig^577^«r«]»7§^SCi:{cJ;t>, 50 
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<D & ft ffl i> C t^t*S«, 
[ 0 0 5 2 ] 

£ n. , * taj o & m m & e k fi a 5 n 7 x 7" t- -f x 7 u 7 y f - x t *? it § fg * x ^ 

Jf s ^MOSiiM8ST*li, RLS (Recursive Least Squares) T^dfU XA^ L 
MS (Least Mean Square) 7 /!/ X U X A & if O ft 5£ 7 /I/ rf V X A * ffl ^ X m fg 7 x r- 

MBSWtCti, RLS7;l/iiJXATB, Si OEiSftSi^Swl ( m ) CD H #r i£ % 
ffl * . * fc * ^il§e l (m) liSi lOiHiJns, 10 
[ 0 0 5 3 ] 
[St 1 0 ] 

w 1 (m) = w 1 (m-1) + R x x " 1 (m) x* (m) el (m) 

• • (SI 0) 

[ 0 0 5 4 ] 
[& 1 1 ] 

e 1 (m) = d (m) - x T (m) w 1 (m- 1 ) 

20 

• • (311) 

[ 0 0 5 5 ] 

8: tc „ US Bg 8*1 fc t£ * L M S 7 ;!/ =f V X A (± , 5$ 1 2Ci?n5J;^j:w2 (m) (D S 
»f S * ffl V> S 0 £ fc, M M ft e 2 (m) ttsSlSO.fcStC&SftSo 
[ 0 0 5 6 ] 
[»12] 

w2 (m) =w2 (m-1) + 2/ix' (m) e 2 (m) 

••(^12) 30 

[ 0 0 5 7 ] 
[Hi 3] 

e 2 (m) =d (m) -x T (m) w2 (m-1) 

• • (31 3) 

[ 0 0 5 8 ] 

:ct\ R L S 7 ;l/ X U X A , L M S 7 ;l/ 3 U X A O It » M It > N^lfattSt, 
^ n € n N 2 , N tC it $J L ft m £ & 0 , C © j£ T» fct , * ? Wi © £ {,> 7 X X X -C 7' 7 U Y 7 
yrt?(iLMS7/^yXA4Sfflt«OtfI5IWti6S. L ft" L * ^ 6 , R L S T? tt 40 
§ S * tc ft -T § H «f a if A * f8 ^ * * F^WtBltT^JR x x - 1 Cm) fc J; -3 T M » * 

m. It R L S t bt 15 L T f t f § o L M S 7 ;l/ 3 U X A T* « X f" V X /£ & fi <D fit £ 

[ 0 0 5 9 ] 

left, 0IJ*.Mf, illSiOlilSf^^OKitiotv £J * -ft ft © £ ft © JS ^ 
M & £> o H {* $J L T , ^»iliI^Stl!!lgiOftS7:|S]'\fiia9 0 k m ( = 812 
5m) -e»tLT^Stt5Jl> SHilSi^ataSSt^S 5 kminT^Si^EW: 
, l#^(DfiJ*7jrSj©^fb»e(5km)«=Sl4{C«fc»3*$n5o 50 
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£ tilcttLX , ilI8f A 5 IiiSl^?i 1 0 0 m L St *i T & v> 3f§ (i , 1 © 
ft © SO 5fe 7a IpI © ^ ft M B (10 0m) ii 1 5 IC £ 0 m £ tl , SO * 73 ft <D ^ ft fi ^ ft <7 
< ft 5 o 
[ 0 0 6 0 ] 
[»14] 

0 (5km) = tan"' (2 5/5 0 0 0) 
= 0. 286 degree 

• • 4) 

10 

[ 0 0 6 1 ] 
[Si 5] 

6 (100 m) = tan- 1 (25/100) 
= 14. 0 degree 

• • (£1 5) 

[ 0 0 6 2 ] 

$ ft , 0J A fcf , *5«)Sift3i©»»lf*S«fc*fbTiit«eit*lfi5«>fc«^fC{±, ffi © n. - 
t*'N(D : Fi*^?<4oT§lOfiT J ?SlBi^}av i tLt7SIttt* , $5 0 C © ft it> , 20 

tl £ e jg c o t# § 50 * 73 ft © g ft m * nk m l ft « ^ k ft » n ta ^ s « ( v> » , * a - g 

ft ) ttSAvftitfctSCt^nllT'feSo il«{i»ltSJ38B©iS& 
*\ © ?M ft « ~h (& 'h £ < T J; ^ ft 46 , ffloa-f'NWf r$^/jN$<, Jg fic Wf * ffl < "I ffi 'ft 
^KtSaA^tS, * ft , $W"t?li, ^lf-At^ffllf*aS<073fti;*^-SSt-r-S 
9 Tt, PJ*7aft©M&ftM*tfcWLftV>|5i'J{±, LMS7/l/d"JXA4iflU5iS5i 

7 x ^ F©if«^s?n«<: tA'ftisn^ 

[ 0 0 6 3 ] 

ft , -itLt, 0itc^£n3£5ftl§l£^[2]2E^£n3<fc5ft#l)£^ffl^^ ; b 
■ii-/iSlt!!l8I?:*It5 c t tTt, C © J; 5 SliiSif li« S 1 *#SSLTS4ffl 30 
L ft «t 5 7 V 7* ;l> ft # * 7° U 7 y 7" )l ft ^ U © ii ft ft E S -3 < £ ft 7 x h M 

ffli * fr 3 i: & E s H2*#!BLTIIiWLfc<fc3Eifti«ft£»ESKK:#LT0l*tffclB 

* ft , — MtLT. 0l(C^^n-SS"j3RftJS1^mg|54i:LTli> El 2 E ^ £ tl £ ( N - 
l)ffltD^I*S»g§Kl~K (N-l) i: (N-l)fS<D^fi^^g5Ll~L ( N - 1 ) 

t 1 f@ © ^ n it m 1 i^6fig5ffi»f:^iS4«ia«i5*ffl^T«fi8-rsci:^Ri^Ta5So 

[ 0 0 6 4 ] 

C il T\ *58^tc«5»±ti2^gBftif©«fi!ti:LTt±, <# f b IX ± E ^ L ft t CD E Rg 

d 9 7 a & is ii -r 5 12 if $ f* ft e t l x m « -r s c & ii t* « t> , $ ft , i^asi^ 

£ ft > *»i<Diffl»Pi:UTIi, £> "f L fit _h E ^ L fc <D K PI 5 tl -f , # 58 H8 fi * 

a^ft^-stciiffl-rs c t ^ bj ft t © v & % o 
$ . * f§ fc & § a % © a b ft if tc & ^ t t> n 5 & a © & u £ l t a > ^ x. tf 7° a 

■fe >y -9" ^ ^ * U fl5 ^ fi X. fc /n - F 7 X T it « 43 T 7° P -b >y V R O M ( Read Only Me 
mory) tc « IA * tl fc ©J W 7° n ? 7 A * * ff f § C t E «fc OIlShSilStfffl^BnTfe 

j; < , s ft , m tl a m m m a * n ff r § ft *6 © # m m& is «« a a: l ft ^ - f 7 x 7 @ ss t 

* ft , * » W « ± IB O *J fP 7* P 9 ? A * ffl b ft 7 P V tf - ( a IS S ffl ) f^X^^C 50 
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D (Compact Disc) - R O M m <0 3 V M a. - 9 K. J; K> M WL D ftl * Ifi ® $i f* ^ S ^ 7° n 
^ A ( g {* ) fcLTfflitSiltfef, SiM»^n^7i»%SSiE»««:^5 3> 
fcTa-*'CA:*jLT:7n*ytffc£ftSH*SCfcfc:j-?K * % B£ 'C « 5 & 3 £ it 3 

[0ffi<Dffi?MM] 
[ 0 0 6 5 ] 

[02] *KW(DS2llStl»Jf<:«SS«fiSaBO«J«M%^fBI-e*«o 
[03] ¥'J*SScfcfT^Mi:OBa^O-WI«r^-rHT'feS 0 

[04] 7^^f^7'7H'7yft^i^ftIiSSiOi)S«IJ*^tiT'J&5 0 
[ft ^<D$!«] 
[ 0 0 6 6 ] 

A 1 ~ A N , H 1 ~ H N • • T y "T-T , Bl-BN, J 1 ~ J N • • R FSli, 
C 1 ~ C N • • X 5 -f 7* W > 9 3 U U - * > D 1 ~ D N ■ • 7° U T 7 > 7" 71/ ffi H SP > E 
1 ~ E N • • m 77 fk BP s Fl-FN, Ml-MN - •5M{§'7X.-i'M!ISl^ G 1 ~ G 
N, O 1-ON ■ - RFiMflUs K1~K (N-l) „ 8 • - L 1 ~ L 

(n - i) • ■ i--a«a;«feffl^#*fiKi5, 2 • • tr - * w £ » , 3 

• • 7° u r > 7 ;i/ eij * ft s ^ tdbs sis , 4 • • m * ft a $ m m. 5 % 1 5 , 2 1 • • as <i 

7 x h M m £P , 6 , 16 • • fl ff ^ £ fig ffl5 , 7 • • iS ft ft # £ fi)t SB , 1 1 • • 
¥ J9 ft SP , 1 2 • • 1/5>X#, 1 3 • • SIS, 14" flSli, 
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